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Abstract

Insertions of transposable elements in or near a structural gene give rise to null
phenotypes, reduced levels of gene expression, or alteration on the tissue-specific
pattern of gene expression. Null phenotypes often result from insertions in exons.
Reduced levels of gene expression results from insertions in various regions such
as promoter region, 5 non-translated region, exon and intron. The maize allele
of Adh1-3F1124 is an example of alteration in the tissue-specific patetern of
gene expression. Adhl-3F1124 contains a Mu element inserted 31 bp 5’ to the
transcriptional start site of the wild-type Adhl activity in seeds and
anaerobically-treated seedlings but normal levels in the pollen. Upon the insertion
of a transposable element a certain number of host DNA sequences at the insertion
site is duplicated. When transposable elements excise, all element sequences are
deleted. However, the duplicated host sequences may be left intact or deleted to
various extents. This results in null phenotypes, restoration of original levels of
gene expression, or altered levels of gene expression. On the basis of effects of
tranposable-clement insertions or excisions on gene expression, the usefulness of
transposable ellements for studies on gene expression is discussed.
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Transposable element(TE)= 1940w 3ule)] Barbara McClintocke)
fste} Sl ASo2 wAHRew, ¥ MAF, AR, 3, F, Foix,
AFS A BRE YEoA &7t #A=S. TES EA4ESY £l A7,
&gl FoA WUA el5elFon, 1983de] K44 TES 2F<¢l Activator(Ac)sh
Dissociation(Ds)7} elsjict. @8 A& Y2A% /1€ Mia o] Acrh @,
3, ArabidopsisE®] Awd =51¥ uwk Ark. TEE QA4 4% s
A=A ko  Hel(transposition)7t btk Mozl gdidkE AL AR
(excision)® 44l (insertion)o] 7H5¥& #jr|el: ZAozx TEE Host: 2
S4eoltt.

Sag9 TEEx AAHelst 7H5%  clement (autonomous element)
A A e) 7t £715 % element (nonautonomous element)@ FE¥ 4 Yon) EI
ZAA Aol E71e elements SAY AAHe] 75 elementsl EAd winto] Hels}
7bestet. ol 2 FAA FI3 ALl s S TEE familys TR, Ac-
Ds, Spm-dSpm, Mu, Uq-rug, Cy-rcy%-¢] %84 ).

44 TES Fx& Aold VLY AAFT HM3E $HANE AU BE3
FHol $1x ¥ terminal repetitive region (TRR)o.z FEE 4= glonj, TRRS
sub-terminal repetitive region (SRR)3} inverted terminal repeat (ITR)=Z
TEAY. TE9 4% Zol AXE ITRE familye] wat mg3 €d74de A=
At TRRe] 727} He A9 TES] o] ¥lE7} ol Ho 2z Mo} TRRE TEg)
Hololl 3lo] F2¥ AEE 3= YA+ Aoz 4A . = shte] TES £8.%
54< host DNA 4414 host DNAS 9718 FH A7) Holn), FHE= 7|
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doh. olHF SAA Mol AMAEET ohd HANZAME TARG. &

FHolAE TES 49 9 2A7 S44 $87 2o 1A= J$S Loprus o}
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Sa4e] TEA 34 wad wAs 9% 449 Fes EHe Aoz
o}

FEE S

38

TR T

Faxael TE 44e] $3A4 e vXE d%2 $dg4) (44 £€%),
YHAE 3, TEZA R 1A Foz FES 4 U

dadqAE TEZL exondl 448 Afold F2AHR . S44 waxy locuse]
wxB4 tl¥eA 13¥A exonef] AAHo|r} Ers3 1.5-kb Ds elementr}t
445l e AAAH el Acst glE AddAE Wi RS HieA|
ebeck. v ac7h Qe AdlolA] YAbE= wxB4 RNAS E4% Zdo 23td
DsE Z3% waxy A7 AA7F A=A ITR 339 Ds sequence Yo 8l donor
splice sites} Ds 49)A] #A=#  acceptor splice siteE o] &3t WiREES Ds
sequences} pre-mRNAZRE HAsE ez uveitt. oyt pre-mRNA

splicingell Sistod ®4H wxB4 mRNAE A4 Wx mRNASH 27|74 $-2sh 9dg
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AS WA Wx polypeptideol] oprli=ate] 97 3714 polypeptided P48 < A&
Aoz 274 . ol e AL wxBs iR o] Al Botgaiy] F3o] ¢HgE
A= Ao 2 Lol A D Yok G54 Adhl FHARe] 44 exonel 13-kb Ds
clenemt7} AUxo] §719 Adhl-2F11& A& Adhl mRNA=7)¢] RNA7 A=)}
E@ygo] 49 E st ofjo]r}.

wy A= W= TEs} promotor region, 5 nontranslated region, exon,
intron Soff 49l¥ ALl vehta Sk S bronze-l locuse] Bz-wm Q) Ap =
A4 A2A 89 TATA boxel] 5 e 63bp & 30bp 2ol 2] x)ef 0.4kb Ds
clement® Uz geon, Ac7t g Ao P4 Bzl mRNA 2714 mRNAE A
WA}, Bzwme 44 gob wd &7)os A4 Bzl ARG fAY ST xE
YAEE Holu A%V A&k BAel A FHESA ded. Adhl locus<
Adhl-Fm335 Qa5 nontranslated regionoll Ds element7} 4+$l %o dew, Ac7}
Qe AL dol U FAEI A}H oS S xS L FPE BAG. Acvt
gl Aejol 4] Adhl-Fm335% 34 Adhl mRNAS$ A27]7} 9 4 mRNAZS A4
2 #o] ZA¥ Aoz Mmelw ct. bronze-1 locuse] bz-mI3CS9 AA= 2 =)
exonoj] Ax) A o]7} £715% 0.9-kb  dSpm(defective Suppressor-mutator)element-g
AUz e AAAls 5@ Spm clementrh = AHolA CS9E 34 Bl
olx}e] 40-50%0) Fats Ha FAEE Helg. €599 o]ste] 44=E mRNAE
A4 Bzl mRNAS} =717 A8, § 4% Bzl intron#] donor site$} dSpm2] 13-bp
ITR 2-9l¢j] 1A% acceptor site§ o]-§38h= pre-mRNA splicingol] 2]3}ed
s A58, AA Bzl mRNASE =717} S4% €S9 mRNAE A4 Bzl mRNAS9|
reading frameg $Ajstx k. wekd) €S9 dSpme] 4ol 2]s}od A 2% introno]
HAE 4 Qe e «2 As"zn sl Adud GHAe] A intrond

AAA|7L 753 1.4kb Mu element7} Aalglo] §71% Adhl-S3034 AAE AR
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olzte] 40% 43¢l Aog Huylo] gict. Run-off transcription A7 Zz}o] 2jebd
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