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Abstract: In order to adapt to changing environments all species need variation in genetic materal. This varation is
mainly created by two processes—mutation and gene rearrangement. With respect to a population or an individual in-
side a population, there is differential expression of genes in genome in different environments or various phases of a
specific life cycle. This kind of gene regulation is achieved by mutation and gene rearrangement at the nucleotide lev-
el. The genome is a dynamic system, and the genetic diversity of the population or individuat is changing accordingly .
Retroposons are one of the most surprising elements in molecular biology. Retroposons use RNA as their midbody,
transeript DNA to RNA, and reverse transcript RNA to ¢cDNA, finally inserting this ¢DNA into a new part of the ge-
nome . Because of this transposition funetion they can be considered a transposable element. According to the charae-
ter of their structure and the different reverse transcription protein factors they code for, they have been classed as re-
verse lransposition elements; retrotransposons, retroviruses, retroposons which can code reverse transcriptase and

those which can not code reverse transcriptase. Retroposons neced RNA as a midbody to complete transposition. How-
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ever, RNA is apt to change, and RNA polymerase and reverse transcriptase lack an error correction function. For

these reasons, retroposons have high genetic variability. Retroposons can inerease the genetic diversity of living beings

by causing hereditary variation, directly rearranging genes, or by affecting gene expression. Besides the functions of

sccelerating gene flux and increasing genetic diversily, retroposons scattered within the genome could be the very

source of the variation required for adaptation and evolution .
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EYMHBEAAE - TREENIELLER . ER
Re BT AW TENAREFLTER.FE
EfeyB EE TR AR N, EFkTRP
BIEYHENEATATERERT(RAEKMENE
AXTINBENEFR(RER T SRETHEEAR
MARBEAGSE) ARBEURHTLREREYER
(RFHERIFENEE., S YRETRABEFRT R S
EUENBR R AT RFASREEEETSE B
R¥ A LTS BN E AR 2 6 R g
HEA ARSFEANNALEEAF PN EESELLT
e, BIEM BB R R R SOE, B A SR
MEHE, M- TMBERA RS ERRRSESR - F
MEERBANTRBE, B TEmRBIR T IS
BEFEMMEAR SEEFAEERNEREE, X
MERMBEETLASTZERAT HRKFEMBFK
FZW AT, EDNA ST RF LB ERR
AREMENEHRESH G EBERAR Y~
hAETALRER BT B B B B Y DNA 7 5
BRAMARETH BHBRI AN REESHESE
BEATA A X ETBARERRETHTFENER
HEEAHRESHEERIBPHEM.

1 % B 7Y — AR iE

STERFIREANEAZ —EGEEHANE
EHRUMENEATEHNHEEABNRRANNKTS
GEE DNANFF . Hh— 2 B3B3 DNA 320 RNA
B.EEUEFRA DNA HBABLEHAM A S L
METF BHENTEEFY.

HTHERETHRESER. HMERKE RN —
B AR P BT S — M SR S
EFREUREEFEQBTHAR. A2 RAT/LHE
B (1) B 56 75 7 B F (reverse transposition element) , %
NMFENA LTR.EMEENEEET EHBEESR
BMAERTAREEE . SSH & BF . RRY Copia
I EAH Bl AR THEl EHFHHEFX—
#U-% (2) % # 3 T (retrotransposon } , — it A H 4 & i
TR, BH T VWM E ATEE R AxE [ H

T .R1 F1 R2. Jokey W 3 3h #7189 LINE 51V, (3) R #
P E (retrovirus) EHRRBAHRE DNA WRRATF
KARREE (LTR) , B4 5042 80 78 8 7= 2= 3L PP 51 69 1E )
HE (DR, HEWEL THEMFESE T, B WL X
FRARETREHARMABRUCETHALTAR  BEE
MEOMEERE MuLV. MMTU R 2 kG R A #
F (DMEBEHRAREAGE T, 40 hepadna
H.HYM canlimo FE HEMINAST T . AWEN
ERHEEE:G)RERBRERFITFEAONEF. B
HHESHW M SINE R A Y Al ¥, EHELEY
ERAPFEIERENFHEILFF, EILEE M
HETFHEHEERNA MBS LB, HEET
RNA M TR, BRABHMS EN—-BEXRETF. ¥
HIY poly(ABRE  FBRAT-20bp NEMBE (FHE
RE K AEFeREH). HEEERIEFTIRA
RNA WFE MR, XLDBHOMEMFASHEEE
Higk B A EAENFHN  BA&£TLEHBRHF. &
WAL, H AR ¥R 2 E (retropseudogene ) A0 T
A9 18 2 1A (processed pseudogene) , B4R X ¥ % HiH W EE
HEdelIAFRRE TELXGH B, LFHEY
Fr a4 MR RNACHE A (RNA Bish ) ER B P-4k Ko 4%
5, B1 RNA B SR T R RAMARGEREETFOES
P mRNA #1 =nRNA By 3 B 3 F 5034 0 T 60 3 2 3
{semiprocessed retrogene) I B W A X PR THESR
¥ % {long interspersed repeated sequence, LINES)EE L1 /§
Fl, By RNA 3585 Il 5% F 4 (1RNA 7SK RNA.7SL RNA
4 SSRNAS)WBMAREFERENETBES
JF %I {short interspersed repeated sequence, SINE) -1
WHETHESAHESHTEALS EWAE
BRI — et WERRKVEEETE
HEECH.ENAFNEREREN EMER X2
ENRAERUFAAAFTET. ERHHEEDE
ETRMMERERRERBEZE, BKAE 4 bp, R g
REECHTERUAMR. BURRBIBAREHE
DNA BT R SR4 REHEZRBE L DNAE S ATE
BRI WH ST URERTAZRBEAREE",
HHEARMOFEARERSI . CAARRREAN
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FIRNA HER5R M58 LA RNA 350514
TURANPEHSTF AT LER FEITH YEE
#hH B, mRNA # 75L RNA #84 poly( A} B ,(RNA Fl
snRNA 8] BAR IEH 51 A poly(A), E 155 DNA BrE 4k
poly(dT) X, Bl A B S5 B 31 & cDNA M-S . 1FrE
PR T (045 (RNA 7 snRNA B0 R EH B B 3 poly
(AYEEHTTLIE X A,

RNA % F& B B 5 BT A B 25 0y, B4 /9 3 o
BRI EEER. HAETRAYRETFHES Y HW
EiFEES. FEETHETIFFIE Vpoly(AYEEW, T
Y MERE. SERBHF. ET-LEH4HER
FHIES MEWE. IUHAR SRR PR R
I

FEOBEORNEELEE (N THABRERIEXEI
F.AERE HREFEBEALEFR AR -1
BT MRALHEESHTFHRTGEE. BLHFOETE
THESDHTHEHGES AXEHEEN I HF L,
HEHRAEM TSR, i, 2HFFANEF
BETXNRI FEHRNTE gk B I
e,

RNARSBIMBD FEEMTEHAE, X%
HMEFFFPAH#HTHER. AXH A FHES 715L
RNA({E 5H 5 8B B RNA AY 4F) B9 P 3 I 3 5 1 )
$.3 SN An, 2§ 7SL RNA & 5 0 R 380 8 1)
BEEEENHR AW FR, AL AL IFIHL 8
F(ENEERIEAFE ARENGGRE LR
I AE RNA RSB AEE F . RNA B S I 2 4
IE T oligo(U), Un Hd7 5 An BEXT, AT S <DNA H-&
oAU R AL R ERESEREE
R B I 0T LR K 30 ~ 50 7,

2 TRETHREERSEYBELH
#

2.1 HHETHRETES PHEFEHMIESS
LURNAfERRRIE RNASE BT R, H RNA ES BH
WEFEYLEMNE, SRTEBSFETRARE
TH, EMARMEMRHEEETFP . ERETREER
B X —f .
FEFRBUESERIFZIBTITVNER . FE2H
REHBEFHMIEAN IR ERENTR. &0F
PHEARFEERLANERANETRERBEAES
F1077 1077, ARENEEREBERHARFELR
BE.ENE-TREALTPH. N2 HEESA
BMEFRAATMEY”. SRR FIRERLREY

FEFEA(DAHRBAELH DNA REHIBBA
BT RR, Pln, ARG g (HIV) SR AE—
HMRIYE R T (ASLY) MR E O M#H % F (MuLV) B
WERMERESIN 25107 - 6x107*.6x107°
~U X0 F 3107 (2) RAEMBHRANERTA
FHRAHKES DNA N EETEA SRNEEHE
B EHERETHRE 20:; Q)RR EFEEY
EEHNEEEER, S FI A ROMEBEREN, #
MERAES EAMENELTRM Us Ba . B HR
HRFIZUREEFAMANRREEASHESERE
ﬁp[!ﬂ]u

FHEEVNHRETHEREEERN, AW, AL
HEAE Aln FF, B2 RS WA — B8],
ETRAREG SWEAHE. 24070 40 FREH
copia BT, R EMNWIFFIMERE K FRE PG
ABE SR 2L, 3 AR BT I E A RLE ™,
22 BRETHASHENERHE YRETEISEHES
HEREEH, ABREEREYEEATHXRYRE
BETREFANABERR, BN EERHMHF
FUGIIMB: 338 B0 B WS EH. hl¥ET
HEZEHEHFFEFUTLAN L (DaAEETE
HRIRAFF R R REL; () B E T2 TR
HWAFHMES;(NEFEFREBORERAEFER
RERAFFISERREH?,

MAFETHIFHEEEHRE A LT EREER
WERFEE. A% ARATREZE0ETW AR,
SoMAERZEEN L AFHRAZENE FEASE
B, CAREANERMBLCEERESEATS. ¥
EO—SphRARNFEERCAAEE LLLBER
HEFHRMEESNAFELNBRTF. AZEEH
MR L HFRENBKT 10000, % H FE®T AL
MV & M 3 A, B B R AR P R [ R 3
(GA), —F % S 60 4 B3 4% 10 Bk &% B A P9 X 28 ¥4 { chori-
oretinal degeneration) , A R T2 E M > EM oK
B, EMARAX - EERBTURFOBEEER
AET3IAM A FRIRET T CER CHOGER, M
A Al 50 XEE P B R BRSO TR
5 U ) B 3 1 001 4, 55 B £ 48 B 3 ( Splicing) J5 1 mR-
NABSFBTFIMAZEET T —B A EXFH &
FRK 12 T8HR, ESER s HEBRET ™,
2.3 BERETHEAREMNEN SHEIEETHRE
A ITR Bl R RMEE PR F RNA BREAFRF 7
Wi AL, B FE U3 (unique to the 3'-end) . R{ repeat) 1 U5
(unique to the 5'-end) . U3 X & IE M EH & 7 6
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MEFREFZEHES CCAAT #I TAATA, U K& F
poly(AYINTES AATAA Z LIRT B A GMRE .G
LTR T 3 30 403018 R Mgk,

BHFHETROBAXEHUFRMR, B
ERERETFAW)FFRA I, — R
FRFARBERALE XA, BN RAMEAFT M
fER. FHETHEEERREMERSHES N
fUFX, HEMNBALERNGEEFARE S TFIIH
PPEREEEE BAER IS EHFEERAIET
WAl R B ERNHE R HRE M T REEKFE,
FHESBERELANEASREMEERERYE, U8
EFmimAAER LHEOEEX, 52 761
A REMH AR BB MR AR LR

BEMMIATRER IREZXAENEH. F1E
FMERARE SR Gnduee) FHEHITH TR &
Flreactive) FEHHEIH T, EMNHARBLAR, 1
HHES R MEHERLR ,FEATN PSR, IR
ATEMARBEER CE—MESIERR T RHEH
AT WMmETENEN B FROEESEY. £HIH
TRELRAANERMN, AR THREN LRI, MR
METNEERM. SHHECMREKEHR P(patemnal
contributing) i M( materal contributing) ¥ 5% B P-M %% 3 A
. BREPHFHBRMUMERMEERET DNAKE, F5Q
RNA o fi] 4

3 BHETHEMERESEY L

WOFE i T HE A 4R R 5L R A B Bh BE, A TR A R
Fitfepr E RS, BN 0 L EH o, i B8 1L o o
HEHHT, EMN—E8BSENEHARE, B Wl
ARTEMEEFNEASEEMNSGRAR RS ES
MEALERSHENATETFT,

EAESREFE WA - BEHERIKNE, KH
EMTHERER., A, AxRAIR(EELHRAS)
HBTESMUMAHESERER BRI £S5 HHE
EEHENPHAST MEETBRLAEE T, E
CHEBEXEEF -TXHME T, LEXFEIEEHB
ZRTUERN . ZEH I NN E A bpNEREERE.,S
WmESERIXpHBSFRAERA B4 1K
EF.I WE oligo(A). BREH T EHEHIBHAE
BEREY. MAERI EBEEL 0SB S —13
BT (HREMFINERHE. ST MTRIT B
Mk,

MR ETFHEMERATQFE AL B
Hmme MR 2(Pk-2). HHE 1(Pk-1)5 X e fifk

EU L EEARPARERE. EZF0OTAETW
RN P2 AR EE, EHERNEANRER
B AL TR TR MM R, £
BEENT B —THOEAEEBREREAS -1
FHER AASSERFUEAEEREL, B
AR ER. —BRREERARSEESN, " BEEH
RIS ER M sE A, 73X B Pk R ¥ R F IR
PR (EAERER N —TRUGE BT AX
o 7 B DM B S 20 T X (AMY 1A, AMY 1B, AMY 1C)2
hy-UlsEABREEMN Y EMERMAETE, XEH
3 S 15 W LA S B B T e R R )

25 & ( Oncorhynchus ) 45 VF & #F, H b £ ¥R 38
(A ERESR) =48, BEAMEEEHY
A UFEAFESAEAARAERERSKIH (A
100 JT4ERT) eh B 2 45 b 8 Bk B 437 78 1 3, i 2030 Rt
BATREEE T SHWE RO EH R, 24
we B (R T F A EEHSH, XA 31 SINE
WL, TR E T tRNALys, K+ Sma [ HRWLFE
THERH 2P, 55N, & LSERESR.E
REASHKARTRNEHRET, Fk I EBENFET
FEfL R ( Salelinus ) 5 4 TR AT Fi . F = RIEK
Hoa I MFETFTHRAESTBH 138 HEEHNA
ETLH SINE. AR FirEM s EEHE AT
Hoo | FEMT HMAERIERN, LG XE Sma [ 7
Fok TP B AMERES B aneda, ¥
HRHETHT MR EENaNYRERPRE
BEEM.

A ARSEREERMN AL, RNA THAEE
e M, WA AR S DNA I RNA B B & 1
Bt . RNA BB SHITEAFEENL ot #
HHENRE . FARETR WA SHBEAEERE
MR, il R TR AR
MRS DNA, R HENEHERERNRERAAH
. BRAMALABERE LHERRTESENS
HARBRNEHZHETHE %,

WHET E4W THEEYMERA Y, 5
FREREEADAERET B EHETHHFER
B EEZAEMNEERE., YREZAFEEX
B ¥ B & A 05 % P 8 T 4 C retrophage ) , LB W B 4447
FHAEM AR RNA B 37 5. W (KSR
RN EGEEREA Y FE N5 RNA WHEM
R DNA HIEREABEMAER, BT B SRS
HET, AHERSHAEFAFERY F EREETH
gk RRFEARDEIAT T 40, BF
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ENHES#AERPOELRRT., It AHETEE
HEF UAFEERRHE TR —HTEE, AE
I PR E A G, T T3 (5 2 Wk FE 45 B /1 RNA 7E
F Rl B R B AT 8NE , 205 JL U ERIE RNA BRBERE R,
M T RNA .00 fEFA 8 DNA BP0 P e B, H &5
RAKEB THEEA . EELHHELNEE
A—FRRRE.ENE TSN K& EA -
AHmER, CEdEHANBIARKASG SERE
FERRNAHLCHER. BEEAREESY. HE
EHAEEHRNEEYRZAS T ZTEERS
REMSHENEEEOHFEAS T HE#LiTE P
BERFEUXEHERELKNATE EIRLHNE
FrEEEFBRY , BRETFHUERNESHNEE
EARERE AEMTEEEYRESBEENE &R
H P LREFEERM.
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