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E®ARE. TR BREFX GFP REXEHHN MG N E THRF, £ EF B EKKLHIAK p280-1*8 1 p280-9*8
# GFP X H 4 FEM T H b 280 EFFN R B, 72K F 8 B & ik # fk p280-1*8as fn p280-9*8as #y GFP L ( 4
kEMTHM 280 KT A B. 280-1*8. 280-9%8. 280-1*8as fn 280-9*8as B T # F & L4757, Alu 2 H4A
MEZBMRXBEE LLaMAE R, AlulE. RF# 5 GFP kA FMIMER, ERFHHERAGFERF AluEFET
HFEMMF T, 280 bp FBRF NN AFAL K AN AEA & T EFHENR L. 2RESH, L1-ORF2
ERAFEAREECESL TREACEIWNIR, XTRERE. RFHEERA WA FGERE.
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Different effects on reporter gene expression by distinct L1-ORF2
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Abstract: An intact L1 define element is 6 kb in length in human genome. The majority of the L1s is truncated and has di-
rection difference, implying that it is interesting to study the effects of different length and directions of L1s on gene. In this
work, 7 different segments were obtained from L1-open reading frame 2 (ORF2), each of which was 280 bp in length. Each
segment was connected into 8 repeats in head and tail tandem manner and was inserted to downstream of GFP gene in dif-
ferent directions in pEGFP-C1. The inserted ORF2 segments in the sense orientation caused much stronger inhibition on
gene transcription and protein expression than antisense sequences did. Among all segments, the first and ninth 280 bp
segments of ORF2 in both orientations induced weaker inhibition on gene transcription than other segments in the same
orientations and did not induce transcriptional elongation. The distribution of Alu in most regions of genome was inverse
ratio with L1. The inserted Alus in both orientations inhibited GFP gene expression, but the inhibition in antisense orienta-
tion was stronger than that in sense orientation and the sense Alu was the sequence of inducing transcription elongation.
A-rich of ORF2 was probably the molecular basis of its sense orientation with stronger inhibition on gene expression.
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, GFP L1-ORF25* 280 bp 8
(Long interspersed nuclear elements, ) p280-2*8 p280-4*8 p280-5*8 p280-7*8
LINEs) (Short interspersed nuclear p280-8*8 p280-9*8; © p280-1*8as
elements, SINES) LINE1(L1) LINEs , p280-2*8as p280-4*8as p280-5*8as p280-7*8as
17% Alu 10%, p280-8*8as  p280-9*8as
SINEs PCR RP11-29107 Alu,
, , pAlu*8
oo pAlu*8as 8 1
Alu ! 122 ‘mfoskg
( X :
B T ) pEGFP-C1 Lipofectamine™
L1 @9 2000 HelLa , 37 5%CO,
' Alu L1 , 36 h, 4%
, 1.2.3 RABMEINE
Alu L1 Bl GEP ’
L1-ORF2( L1.2 ) ( 500
GFP ,
@ L1  6kb, )
L1 )
, L1 ) /
Alu L1 , ><100%
GFP L1 , 1.2.4 Northern 2= %
L1-ORF2 GFP5F  GFP6R , PEGFP-C1
Alu dNTP  dCTP o-2P-dCTP PCR
(280 bp) ., PCR 32p GFP 12
Trizol( , Beijing SBS
1 Genetech Co.,Ltd.) RNA,
, RNA 50%
1.1 -¥p GFP GFP
RP11-29107 Wellcome Trust , (50%
, : LIPA3(L1 ) Alu - 5%SDS-50 mmol/L Tris)80 ,1h ,
PEGFP-C1 DH5a HelLa neo (Neomycin resistance cassette) mMRNA
, , neo mMRNA PCR
1.2 , NeoF  NeoR, 1
1.21 M 8 B A XM 2
PCR RP11-29107 L1-ORF2 21
; , Xba
Nhe ’ 211 FTUARZEAMETER
, ORF2 8 pEGFP-C1 (MCS)

© p280-1*8(pEGFP-C1 L1-ORF2 Alu( 1) 1
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, 2 , Xba Nhe
Hind Xba , , Hind , 4
Nhe , 8
x1 REHHMBRERNSIY
(5237
280-1F ATCGGAATTCTTAATCTAGATAAATGACAGGATCAA ATTCACA ORF25~ 280 bp
280-1R ATCGGGTACCATGCTAGCCTTTGTCTCTTTTGATCTTT
280-2F ATCGGAATTCTTAATCTAGATAAAAGGCCATTACATAATGGT 280-2
280-2R ATCGGGTACCATGCTAGCTTGGGGTGAAGAGTTCTG T
280-4F ATCGGAATTCTTAATCTAGATAAAGAAGGCAAGAAATAACT 280-4
280-4R ATCGGGTACCATGCTAGCTTCTCCTAGATTTTCTAG
280-5F ATCGGAATTCTTAATCTAGATAAATCCACCATGATCAAGTG 280-5
280-5R ATCGGGTACCATGCTAGCGGGAATGCTTCCGTTTTT
280-7F ATCGGAATTCTTAATCTAGATAACCATGCTCATGGGTAGG 280-7
280-7R ATCGGGTACCATGCTAGCTATCTCTGTTTTAGTACCAGT AC
280-8F ATCGGAATTCTTAATCTAGATAAGGAAAACCTAGGCATTAC 280-8
280-8R ATCGGGTACCATGCTAGCCCACTTTTTGATGGGGT
280-9F ATCGGAATTCTTAATCTAGATAAGTGAAGGACATGAACAG 280-9
280-9R ATCGGGTACCATGCTAGCTCCTAGATCCCTGAGGAAT
Alu-1 ATCGGAATTCTTAATCTAGATAAGGCTGGGCGCGGTGGCTCAC Alu (283 bp)
Alu-2 ATCGGGTACCATGCTAGCTGAGACGGAGTCTCGCTGTG
1GFPIF CCACTACCTGAGCACCCAGTC (460 b(;: P 37,
GFP5F GGGCGAGGGCGATG GEP (81 bp)
GFP6R GTGGGCCAGGGCAC
NeoF GCTCCTGCCGAGAAAGTATCC Neo (170 bp)
NeoR CCCTGATGCTCTTCGTCCAGA T
280/1/2/4/5/7/8/9A1u
— mes_— Xba | Nhe 1
CVVIEEGEE Sl SV40 pA N - Q
5 7
% [g' HindMand Xba | HindMland Nhe |
\ / Nhe | Xba |
HSVtk pA'neo <affsvao o
A .
5 “1-2 4 -5 -7 -89 3
{1 _J N/
5 UTR ORFI ORF2 3UTR Hind
B
c
1 RRREHM. L1I-ORF2 RSN EMERRIEZHFFHETEE
A: B LINE-1, 50TR ORF1 ORF2 37UTR,EN RT S -1--9
PCR :C: 8
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2.2 , p280-1*8  p280-9*8 GFP
PCR 280 :
PCR 2- p280-1*8as p280-9*8as GFP
1GFP1F ( 280 Alu L1-280 , GFP
, 280-1R, \

4A  p280-1*8( 1) p280-9*8(  7), 4B

, 280-1F) PCR ,
p280-1*8as( 1) p280-9*8as( 7)

1% ’ Al 4A 8
400 bp , AU 4A, )
HelLa RNA ,
2A
( 9), ©4C
© 2B
4D GFP Neo ,
2.3 Neo mRNA ,
, , ., GFP
' 25
, 2, ( 3 p280
Al L1-ORF2 280 bp Alu(283 bp)
GEP , 280 bp A
T ( 5 6 L1-ORF2 280 bp
2.4 GFP AU A T L1-ORF2
L1-ORF2 Alu 280 bp Alu 10 bp , A
pPEGFP-C1 , HelLa , Northern ., A , 10 bp
, L1-ORF2 , 6, 280 bp A

GFP )

bp 1 2 3 4 5 6 7 8§ M bp
1 000 1 000

2 s
100 100
A
2 PCR¥TE. RFEHFEHMK
A 1~8: p280-1*8 p280-2*8 p280-4*8 p280-5*8 p280-7*8 p280-8*8 p280-9*8 pAlu*8; M: DL2000 Marker; B:
1~8: p280-1*8as p280-2*8as p280-4*8as p280-5*8as p280-7*8as p280-8*8as p280-9*8as pAlu*8as; M: DL2000 marker
*2 BHEREHMAIE. RFHRKPAMEE
(X =S, %) (X =S, %)
280-1*8 1.81=+0.87 280-1*8as 14.00+4.63
280-2*8 1.40=%0.59 280-2*8as 19.70+3.18
280-4*8 1.50=+0.18 280-4*8as 12.8243.45
280-5*8 0.51#0.17 280-5*8as 12.51+3.04
280-7*8 1.670.93 280-7*8as 11.12+3.15
280-8*8 2.46=0.14 280-8*8as 15.45+6.41
280-9*8 2.54=+0.59 280-9*8as 11.96+4.54
Alu*8 44185 Alu*8as 1.70=+0.56
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O 0 P P
3 EHRIEHIREER L Hela A KL ME GFP EH KX
A~P: ;a~p: . A(a): p280-1*8; B(b): p280-1*8as; C(c): p280-2*8; D(d): p280-2*8as; E(e): p280-4*8; F(f):

p280-4*8as; G(g): p280-5*8; H(h): p280-5*8as; I(i): p280-7*8; J(j): p280-7*8as; K(k): p280-8*8; L(I): p280-8*8as; M(m): p280-9*8; N(n):
p280-9*8as; O(0): pAlu*8; P(p): pAlu*8as

3 L1-ORF2 280 bp
L1 50 , L1 pEGFP-C1 GFP : 7 280bp ,
6 kb, L1 B L1-ORF2 51.24%,
L1 (Hind , Xba ),



1 1 L1-ORF2 55

I 2 34 5 7 8 910 1 23 456 78910

288
188

B4 BEREF GFP EEFRIZA Northern 232 3 iE

A: GFP R 35 5 MR EF I8 A8 - 1~10: 4373 29 p280-1*8. p280-2*8. p280-4*8. p280-5*8. p280-7*8. p280-8*8. p280-9*8. pAlu*8. HeLa F1 pEGFP-C1;
B: GFP # 15 JE R #REF 2428 . 1~10: 437Ji p280-1*8as. p280-2*8as. p280-4*8as,. p280-5*8as. p280-7*8as. p280-8*8as. p280-9*8as. pAlu*8as.
HeLa fl pEGFP-C1; C 1 D %/ Neo #RE[ 7448 .

60
= 50
2y
fj 40 A
=30 Nt
%
= 20
e
Z 10
0

280-1 280-2 280-4 280-5 280-7 280-8 280-9 Alu

B 5 L1-ORF2H)280EAFR FEF Alud AL THELLE

Bl

280-1 280-2  280-4 280-5 280-7 280-8 280-9

A WL
F - -]

(o]

El6 FIMEABELE

10 A
280 bp , Mo X
, 19 , Alu &l
Alu (27.6%), 19 Han ™ ORF2
, e, : L1,
Alu X L1 ol L1

, X 29% L1 )
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Bl Han M L1-ORF2
' RNA
HS-40 Z 5~
DNase , HS-40
, DNase ,
[s]
ORF2
L1-ORF2
, Northern , ,
280-1 280-9 ,
280-las  280-9as L1-ORF2
GFP ,
280-1 280-9 280-las 280-9as
, 280
, , RNA
1 Al ,
Northern , Alu ( 4A,
8) GFP 280 ,
Alu GFP (4B, 8)
280 , 280 Alu
) L1 ;
Alu L1 Alu
GFP RNA ,
, Alu GFP
mRNA 213
Alu (Fit4A lane8), Alu
RNA Pol 4 GFp
CMV RNA Pol Alu GFP
GFP :
, Alu RNA Pol
L1-ORF2 280 bp :
A )
T
GFP
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