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Response of rice gypsy retrotransposons to different stress conditions
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2. Department of Resources and Environmental Sciences, Baoshan College, Baoshan, Yunnan 678000, China)

Abstract: LTR retrotransposons are the largest and most widely distributed transposable elements in rice, of which
Ty3—gypsy class are more numerous. Using degenerate primers based on conserved region of reverse transcriptase gene in
Ty3—gypsy retrotransposons, transcript fragments were amplified by RT-PCR and sequenced respectively from cDNAs
of rice variety Acuche treated by 5 different stresses (M. oryza, SA, 2,4-D, high-salt and tissue culture) to analyze the
characteristics of Ty3—gypsy retrotransposons activated by different stresses. The results showed that all the 5 different
stresses could activate Ty3—gypsy retrotransposon; amino acid sequences of reverse transcriptase of retrotransposons
responding to different stresses were highly conserved and distributed crossly, only few of them showed specificity of
stress response, suggesting that many Ty3—gypsy retrotransposons could respond to different stresses.

key words: rice; Ty3—gypsy retrotransposon; stress; response

(7]
(8] [9]
LTR (JA) (SA) [10]
LTR gypsy Ty3-gypsy
copia copia 4~5 112 3 Y98-16
copia 2 B (10° /mL) SA(2 mmol/L) 2,4-D(50
[+-6] mmol/L) (100 mmol/L NaCl)
5
Wi HE  2012-06-12
£EME “€9737” (2012CB722901 2100CB100403)
1EZE =N (1978—) xuling09083@163.com * li.chengyun

@gmail.com



592 ( ) http://www.hnndxb.com 2012 12
1 #RER%E 1.2.4 R3s
1 & #
( ) M GenBank BLAST
V9816 ' (http://www. ncbi.nlm.nih.gov/)
oryzae) —16( Clustal X
) Mega3
1.2 A &
2 HR5HH
1.2.1 priaifgaE e
; 2.1 REFESHERM Ty3—gypsy RHFERMHE
) 5
e 430 1 o
3 4 - p (D
y>—Qypsy
Y98-16 10° /mL) 2
( mL) PEASY-T1
mmol/L (SA) 50 mmol/L 2,4-D
100 mmol/L NaCl 4 15-20
24 h
-80 C Osgyrt
Osgyrt—tc Osgyrt—Mg Osgyrt—SA
1.2.2 sKAG=t B % RNA #9323 % cDNA % —4469 4% Osgyrt=D  Osgyrt-St
M 1 2 3 4 5 6
TRNzol 2 000 bp—»
RNA 0.1%DEPC 1 000 bp—>
RNase RNase-Free DNase 750bp—.
500 bp_,,
RNA DNA -80 C
cDNA 250 bp—p.
cDNA -20 C 100 bp—p.
1.2.3 Ty3 %#gﬁ%éﬁ%%/m}% M DL2000 Marker 1 2 3
4 24D 5 NaCl 6
Ty3—gypsy (RT) 1 TEMBIFESE R Ty3—gyosy LihiE R
Kumekawa "' Ty3- gypsy i PCR 318 1 BF
Fig.1 PCR amplification of Ty3—gypsy reverse transcriptase
RT )
expressed under different treatments
PCR 100 pL: 50 pL 2xEasyTaq PCR " -
TEHA — Sy > \ |
Supermix SuL (10 umolL) L e ey REREMARRAIIN
(10 umol/L) cDNA 5L 35U Rkisat i
95 C 40s 56 °C 50s 72°C 50s Osgyrt—Mgl~17 Osgyrt—-SA1~12 Osgyrt-D1~14
79 °C 10 min Osgyrt—St1~11 GenBank BLAST
GenBank
pPEASY-TI DH5a (
94%)
PCR
15~20



38

593

OsAgy-SAG

c=Agy—te?

a - ETR -
: R I EN G PRCRI DD LED oL ol DL RIE o, T vMsEcETrs ol
SMCOWVDYrALn WEBKNKSPLEBECIDDL dQLKGAT wESKI LTSgyHQLIi EeDIPRtaFTTR gLOE T6 SEGLTHNAPa
- 100 ~ 1= 0 - 140
osAgyY-tel | ] =B SR KL -EH WA K- u s 14
OmAgy-SAD = T ® Woc 144
OmAgy-Std v = B g : raa
osAgy-D10 Rb‘-. = ® g o: 1as
OsAgy-ted iy it B M o 1aa
Oshgy-D32 RLN s = b‘ : 144
OsAgy-DS ] L~ H- B : 11
OsAgy-D7 E"’V = = g : 144
O=Agy-Maé ntw ol = r—;v = 1aa
osAgy-D2 R = = i : 144
OzAgy-tell 4 = K : 144
CeAgy-D11 =X e = )= : 1aa
osAgy-D13 BRI DKL ® M o: 1aa
OsAgy-D1 BRIy L B< M : 1as
O=Agy-2AS " ] B - = N a4
OmAgy -5t 9 Rl—v = K E : 1aa
OsAgy-Mgl3 Rw . . = G‘i : 144
osAgy-BAZ ] = = iy * 133
OsAgy-8SAB RW i F | .4 GH z 144
osAgY-te3d RL‘U L= ® Ci-.’ : 143
OmAgy-riglz il = =g 1A
osAgy-Mglo BRIy I B S = 1a4
OsAgy-SA3 By mRLE ® S : 1494
OsAgy-stE =xy = = = S
OsAgy-SAlZ B R ® Sag ;144
OsAgy-Mgd e viscue =’ S : 144
OsAgy-5t7 Rl_v - N Gv @ L4=
OsAgy-te8 Ry = o @ 1a4
osAgy-D12 BRI - = S : 144
O=Agy-D1d ELy nF =’ Sy 1as
OsAgy-5t3 BLyy = K = : 144
OsAgy-3t5 RLY = B o2 : 144
osAgy-Mgld By - = ci8 : 144
OsAgy-STt2 ED" X bl —— : 142
OsAgy-tc2 BRIV i | g : 144
osAgy-MaZ RL" SR B g @ 1as
OsAgy-BAT EXN I = B e
OsAgy-toE =r B == - 13
OzAgy-tcd - 3 . z
OsAgy-Mgls (= P = GC:H : 144
osAgy-Mal? R$ I B c;-: : 1a4
osAgy-taS Rd"l T - GH : laa
OzAgY-MgS5S rLE = = = - 144
omagy-t=12 ::ﬂ e : -Hp = Taa
OsAgy-DS - :
osAgy-Mg7 RN PER==® : 144
e SR RCECE C i
OzAgy-D6 b @ - :
O=Agy-SA10 - ® EE- : 144
esAgy toiS Rﬁ | Eons = s 21aa
OsAgy-Mgl B N 1a4
osAgy-Mg3 =rid ooy 0 199
osagy-rMg4 == SRy ¢ 1A
OsAgy-BAE rzl Vel : 1ad
OsAgy-tcT RI..E' B M : 1434
OmAgy-St 10 = B = : d1aa
O=Agy-D4 23 LS 2 =1} 1494
73

B

OosAgY=-Mgl
OsAgy-MgB

S GMCVE E|
SGHMCVDYRAL WTIK

80 . 100 - iz0 = 140
OsAgY-Mgl : PAFFE W E KE T DT TEEEHEEH LR EHofARFsKCVEWV--—---- : 144
OsAgY-Mg8 csC E QsfHeMLEvoC RHS -IEGRPSAAERS GT cCoRGoVEBLE------- : 124
31 & BN = & F 6 3 4 6 K& &

100% 80%~100%

40 - 60 -

GATVE]| sc;rnuzgiﬁsnlﬁ KT R RYEBLFECTVMSFEG

NR—--[S sPIAYER FHHAT REvIEHE - — — ———— o yTar]
S 6 6 R E I T [

60%~80% 60% <<=~ A

B

36%

2 TEIMBHIER Ty3-gypsy L5 REGREDLFFIRY LEXS

Fig.2 Reverse transcriptase amino sequences alignment of Ty3—gypsy group activated by different treatments

90%



)

90%
( 2=A)

36%( 2-B)

MEGA3.0
Neighbor—joining
(3
70 6
| 81%

Ty3-gypsy S
2~3 1

Ty3-gypsy

13

ER]

Wi

Voytas [12]
46%

PCR
[13-14]
Ty3-gypsy
a.
( 2,4-D

Ty3-gypsy

Ty3-gypsy

Tntl Ttol

http://www.hnndxb.com 2012 12
o5 @ OsAgy-Mgl2  AC131966 |
< OsAgy-St4  AL731602
A OsAgy-SA3 AP007273
A OsAgy-SA12  AP005485
V¥ OsAgy-D5 AC131966
4w OsAgy-D10  AP005523
< OsAgy-St8  AL731602
A OsAgy-SA9  AG266801
3 @ OsAgy-tcl  AG266808
21 @ OsAgy-tc3  AG266801
@ OsAgy-Mgl0  AC135916
89| {A OsAgy-SA2  AP006063
A OsAgy-SA8  AC145325
@ OsAgy-Mgl3  AC137747
3 LO OsAgy-Mg6  AP005870
W OsAgy-D2  AC091733
N @ OsAgy-St9  AP005692
W W OsAgy-D11  AP005444
1 {v OsAgy-D13  AP009093
AG266825

) | @ OsAgy-tcll
W OsAgy-D1  AC130724

ol A OsAgy-SA5  AP006446
44— <> OsAgy-St2  AC135594
fv OsAgy-D7  AC104322
W OsAgy-D12  AP006524
2]@ OsAgy-tc8  AG266801
1O osAgy-st3  AP005523
W OsAgy-D3 AC119073 71
| @ OsAgy-Mg9  AC131966
@ OsAgy-Mgl4  AP005523
W OsAgy-D14  AG266808
< OsAgy-St5  AC133609
94|L O OsAgy-St7  AP009083
@ OsAgy-tc4  AB033259
«3{0 OsAgy-St10  AP006057
W OsAgy-D4  CR855207
Lor @ OsAgy-tc6  AC113336
4L A OsAgy-SA7  AC119073
@ OsAgy-Mg2  AL732650
@ OsAgy-tc2  AG266812
oM @ OsAgy-Mgl7 AP005102
@ OsAgy-tc9  AP005102
@ OsAgy-Mgl5 CR855079
W OsAgy-D6  AP006465
W OsAgy-D9  AL662980
3] otll @ OsAgy-Mg5  AC136521
@ OsAgy-tcl2 AC113249
@ osAgy-tc5  AG266811
@ OsAgy-tcl5  AC119147
A OsAgy-SA10  AC113249
2 @ OsAgy-Mg4  AP005916
s¢- ® OsAgy-Mg7  AC113249
3l @ OsAgy-Mgll  AL442108
0| | @ OsAgy-tc7  AC145272
@ OsAgy-Mg3  AP009082
1§ 4 OsAgy-Mgl  AP003921
A OsAgy-SA6  AP009082 |
W OsAgy-D8  AP0O05758
ﬁﬂ’ OsAgy-Mgl6  AC120887 412
88L& OsAgy-Stl  AP003613
O OsAgy-Sté  AG266801
< OsAgy-Stll  AG266808 ] 403
A OsAgy-SA1 AC131968
A OsAgy-SA4 AC135923 414
40l A OsAgy-SA11 AC135923
@ OsAgy-tcl6 AC134053
—m‘. OsAgy-tcl0  AC134053 415
@ OsAgy-tcla AC134053

—‘;— @ OsAgy-tcl3
100 @ OsAgy-Mgs AP005305

AP003536 ] 46

—
0.2
1000
Osgyrt-Mg A Osgyrt-SA ¥ Osgyrt-D Osgyrt-St
® Osgyrt—tc

3 FREIBMBEIEE Ty3—gypsy LiFFEREGRED
758 Z gt e i
Fig. 3 Neighbor-joing tree of reverse transcriptase amino acid

sequences of gypsy-like activated by different treatments



38 6 aypsy 595
[5, 13] MAGGY aypsy
CuSO, 16l
gypsy
[4-5]
AtMYB2
[17]
[‘” rd22  AtADH1 AtMYB2
b. Ty3-gypsy ABA ell
T . [22]
yl—copia Ty3—-gypsy
[10] [23]
Wang [18]
1%~64%
Ty3-gypsy
1 90%
[19]
[20]
SEH:
[13] 1 [1] GaoL McCarthy EM Ganko EW etal Evolutionary
gypsy history of Oryza sativa L TR retrotransposons A
preliminary survey of the rice genome sequences[J] BMC
Genomics 2004 5(1) 18
[2] Turcotte K  Srinivasan S  Bureau T  Survey of
transposable elements from rice genomic sequences[J].
c. Ty3-gypsy Plant] 2001 169-179

gypsy

25(2)
[3] McCarthy EM LiuJ GLizhi etal Long terminal repeat
retrotransposons of Oryza sativa[J]. Genome Biol 2002



596

)

http://www.hnndxb.com

2012 12

(4]

(3]

(6]

(9]

(10]

[11

—_

[14]

3(10) research0053.1-0053.11

McClintock B The significance of responses of the
genome to challenge[J] Science 1984 226 792-801
Wessler S R Plant retrotransposons
stress[J] Curr Biol 1996(6) 959-961

Grandbastien M A Activation of plant retrotransposons

Turned on by

under stress conditions[J] Trends in Plant Science
1998(3) 181-187

Mhiri C Pierre ] G M De Wit Grandbastien M A.
Activation of the promoter of the Tntl retrotransposon in

tomato after inoculation with the fungal pathogen

Cladosporium  fulvum[J] Molecular Plant-Microbe
Interactions 1999 12 592-603
Takeda S  Sugimoto K Otsuki H Transcriptional

activation of the tobacco retrotransposon Ttol by
wounding and methyl jasmonate[J] Plant Molecular
1998 36 365-376

Pearce SR Harrison G LiD etal The Tyl-copia group

Biology

retrotransposons in Vicia species Copy number sequence
heterogeneity and chromosomal localisation[J] Mol Gen
Genet 1996 250(3) 305-315

[J] 2007
31(5) 952-959

Kumekawa N Ohtsubo E  Ohtsubo H Identification and
phylogenetic analysis of gypsy-type retrotransposons in
the plant kingdom[J] Genes Genet Syst 1999  74(6)
299-307

Voytas D F Cummings M P Koniczny A et al.
Copia-like retrotransposons are ubiquitous among plants[J].
Proc Natl Acad Sci USA 1992 89(15) 7124-7128
TangYM MaYZ LiLC etal Identification and
characterization of reverse transcriptase domain of transcript-
tionally active retrotransposons in wheat genomes[J]. J
Integrative Plant Biol 2005 47(5) 604-612

Sun HY Dai HY Zhao G L Genome-wide
characterization of long terminal repeat-retrotransposons in

apple reveals the differences in heterogeneity and copy

[15]

[18]

[20]

[21

—_

[23]

number between Ty1—copia and Ty3—gypsy retrotransposons[J].
J Integr Plant Biol 2008 50(9) 1130-1139
Mhiri C Morel J B Vernhettes S et al The promoter of

the tobacco Tntl retrotransposon is induced by wounding

and by abiotic stress[J] Plant Mol Biol 1997 33(2)
257-266

Ikeda K Nakayashiki H Takagi M etal Heat shock
copper sulfate and oxidative stress activate the

retrotransposon MAGGY resident in the plant pathogenic
fungus Magnaporthe oryzae[J] Mol Genet Genomics
2001 266(2) 318-325

McDonald J F  Transposable elements possible catalysts
of organismic evolution[J] Trends Ecol Evol 1995
103) 123-126

Wang S Zhang Q Maughan P J

et al Copia-like

retrotransposons in rice  Sequence heterogeneity species
distribution and chromosomal locations[J] Plant Mol
Biol 1997 33(6) 1051-1058

MayY HeP SunHy etal Isolation and characterization
of transcriptionally active Tyl—copia retrotransposons in
Fragaria ananassa[J] Agricultural Science in China 2010
9(3) 337-345

Kumar A Bennetzen J L Plant Rtrotransposons[J] Annu
Rev Genet 1999 33 479-532

Hoeren F U Dolferus R Wu'Y etal Evidence for a role
for AtMYB2 in the induction of the Arabidopsis alcohol
dehydrogenase gene (ADH1) low oxygen[J] Genetics
1998 149 479-490

Hirochika H Retrotransposons of rice

Plant Mol Biol

Their regulation
and use for genome analysis[J] 1997
35 231-240

Le QH Melayah D Bonnivard E et al Distribution
dynamics of the Tntl retrotransposon in tobacco[J] Mol

Genet Genomics 2007 278(6) 639-651

FiERE: FTEHK
EXL M T g



