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Long interspersed element (LINE) IZEREYDS / LhIzFZFEL. BEOMMNADFEEERIEZNM LT
T/ LHPTEHRE - BETIEBEFTHI, TFY VHEENE T/ LPORI~25THDHDIZ® LT, LINE
F. E T/ LDNARIZHOB I E—EWRGHTHEREL TV S, CORKGHOLINEERS (X, EXEYMT
JLICHRARBEREZLEOL. Y/ LDBEREIOT ) LEILICHEEEZTCEEEZONTWS, LAL.,
LINEANEDEKSICLT. CAFEFTICERBOAE—ZEFTITIHICES-DH. TOEGK - BIRHKEILHER
SNTUVEVEINS LY,

CNFETIZEZONTWLALINEDERR - BIEIL., BERIDEENSIBFE D, 85 SN T-LINE mRNAIL#%
BBk ESh, LINNZ VRO BLRBREN S, COLINEZ VRS BIFT U RXSL7—F (EN) B &SR
B RT) EFHzHE5. LINEGGEBIZTREBETHLIZENATRSINT LS, TOLINESZ > /39 & ELINE mRNAAY
#H4E1 (LINE RNP) W9 %5, %N~ ITLT-LINE RNPIXBM E 45 55/ LDNAD —KREZHUIBT 5, X
2. COUIBEEMNSLINERZ /89 & (RT) ALINE mRNAD H 2B K% BHie9 5 (LINE cDNAD&RL) . —
AEBEDY / LDNAYIBRGIE M 518 F 52 B EmRNAD # 855 R s (X Target Primed Reverse Transcription

(TPRT) &EMEIEND, TD%. ZAFHEOUIE. LINE cDNABMHEDE K. FHRBICERINZLINEDS ~ Kif
&7/ LONAYIB R D EFEEE T, LINEEEBLATTIEHEZFEA 0N TS, LML, TRRTEOCh 5 DiE
BNEDELSICETTHIOMALNITETA T,

UED&SICTPRTRIGIZE Y . LINEDNAD3 ~ K& 4/ LDNAWNEFE SN DS EAREINTLNS, — AT,
LINE DNAMS “ KRifi& 7/ LDNAKRIGDNED LS ITEFEESNLIDN ., TORFHEBIEIBEASNITSH TG,
Z I T, FE, LINEDS ™ RinEHEKBEBHELOMNIZTT S8, £ FHeLa-RCHIFEE =7 1) DT40HRa & TR
[CERFB S B -4 4% LINE (ZfL2-2, ZfL2- 1. L1, Nimb-2_DR) @5 ~ KRinEH #fEHr L=, £J . FlE. LINE
NEAESNDT/ LDNABIE LA EHEORE (ZhEh, TSD, TST) ML=, TOHERE. DT4OMAED
HE.LIOBARIIE. ~15bpDTSDD A, ZfL2- 1{#EAEFIIE. ~5bpDTSDDH Z £ > Tl iz, CDFERIE.
TSDR(E. LINNDBHICL >~ TEAEDORSITHIZ LEETRT, URIOHAEICE > T, TSDATSTO EH 5 A 4%
CAdMIE. LINEEGGRREFICEL 57/ LDNAO ZAKEHEDUVIBUNEDEVWTRESNSI LN RESN (—
AEEDOUIMEEN o LRDOBZEEXTST. TROBZEIXTID) . TD=H. ZAHEBEOUIM L LINEDFEFEIC &
STEENDHRETEIDIENTEEINTz, — 5T, HeLa-RCHIfZDIFE. L1DEAB S, ZfL2- 1#F AEE S
AMAICEALGRERIDOTISTOTIDAEL TV, SN DHKRALGREIOTSDOTSTOE/R(E. DTAOMETIER ot
M of=M. Hela-RCHIBE TR o, MorhDBEERFIEE T La6EUENH D, ZAREHB OUIMAL
EMNLINEDFEFEIZE > TEETHDIZ EN D, Hela-RCHIE TEHEREIN AL R S OTSDATSTIE, TSDAERK
FICZASHBEDOUMTELSHELEY / LDNAKIR, $74HhH3 " EHKikAHela—RCHEF D o M DEE
AEFo7nteyooiaR3TELDEERZOND, RIZ, LINSEARIIRinEBEES / LDNAK IO E#E
BIZHERET S, LINEBEEMNS / LDNAEHEMNRBITELZVES (T4 0KREQD—; M) | BEEHNS
HTHEEOBXRTHDOBARSY (TVRXARIXIPLAFE; 57EX) . LI NEEIRIGEY / LDNAKIG
DFEBLESR (Direct joining: DJ) Lz, COBTOKER. 5 EXBNZOBERIBRKTHEIZ &
ELCOTEXAERICIKENE LSS/ LONABRI D3 " RERIGABETHASA I ENRENT, CORERIE. 57
EXIX., OFEEDDOLINEc DNARIFES " /ES / LDNAKIHEA T =—ILL., @7 =—ILE 59 TOINAER S,
RQFDT=—ILEANBETHILEVNS YA VILERYRLTERT S LETET B,

INLDHEREHRELTHIL. LINEDS " RiEHECIED B ERT =) VT FRLETA LY bD2IESE
DRBNFETDETILEZRET D,

i - fsCE B, 3020005 & 300552 BT oMo 4, b L <ITHEXB00FFZ 1R IH L T Z& W,
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Long interspersed elements (LINES) are transposable elements that exist in the
chromosomal DNA of most eukaryotes; as such, they have a large impact on the genome
evolution of their hosts. LINEs mobilize by a mechanism called retrotransposition in which
the LINE RNA is reverse-transcribed into DNA and then integrated into the host
chromosome. The integration of the 3" end of the LINE element into the target genomic
DNA simultaneously occurs with the initiation of reverse transcription. However, the
molecular mechanism of the integration of the 5° end is not well understood. To elucidate
the molecular mechanism of the integration of LINEs, | characterized the 5" ends of more
than 200 LINE de novo retrotransposition events into chicken DT40 or human HeLa-RC
cells. First, | showed that Human L1 inserts produced 15-bp target-site duplications
(TSDs) and zebrafish ZfL2-1 inserts produced 5-bp TSDs in DT40 cells, suggesting that
TSD length depends on the LINE species. Because the TSD length may be associated
with the length of 3" overhangs which were generated by cleavage of both strands at the
target genomic DNA site, | speculate that the length of 3" overhangs may also depends on
the LINE species. Further analysis of 5” junctions revealed that, in cultured cells, the
integrants of the zebrafish ZfL2-2 LINE produce extra nucleotides at their 5" ends (5"EXs),
and 5"EXs originate from their flanking sequences. We also found that 3" overhang at the
target genomic site is required for the generation of the 5"EXs, suggesting that exposed 3”
overhang and LINE cDNA interact with each other through annealing for DNA synthesis,
resulting in generation of 5"EXs. These results led us to propose a new model for 5" end
joining which can be divided into two fundamental types—annealing or direct, the type of
which is determined by the extent of exposure of 3" overhangs generated after the
second-strand cleavage and by the involvement of host factors.
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