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Screening and Characterization of LTR Retrotransposons
in the genomic DNA of Pleurotus eryngii
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ABSTRACT : Transposable elements (TEs) are mobile DNA elements that often cause mutations in genes and alterations in the
chromosome structure. In order to identify and characterize transposable elements (TEs) in Pleurotus eryngii, a TE-enriched library
was constructed using two sets of TE-specific degenerated primers, which target conserved sequences of RT and RVE domains in
fungal LTR retrotransposons. A total of 256 clones were randomly chosen from the library and their insert sequences were
determined. Comparative investigation of the insert sequences with those in repeat element database, Repbase, revealed that 71
of them were found to be TE-related fragments with significant similarity to LTR retrotransposons from other species. Among the
TE sequences, the 70 TEs were Gypsy-type LTR retrotransposons, including 20 of MarY1 from Tricholoma matsutake, 26 of Gypsy-
8 SLL from Serpula lacrymans, and 16 of RMER17D_MM from mouse, whereas a single sequence, Copia-48-PTR, was found as
only Copia-type LTR retrotransposon. Southern blot analysis of the Hindlll-digested P eryngii genomic DNA showed that the
retrotransposon  sequences similar to MarY1 and Gypsy-8_SLL were contained as high as 14 and 18 copies per genome,
respectively, whereas other retrotransposons were remained low. Moreover, both of the two Cypsy retrotransposons were
expressed in full length mRNA as shown by Northern blot analysis, suggesting that they were functionally active retrotransposons.
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Fig. 1. Classification of transposable elements (A) and the structure of LTR retrotransposon (B). Arrows indicate the positions
of degenerated primer sets for the construction of TE-enriched library. The classification was based on Kazazian (2004)[4].
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Screening and Characterization of Retrotransposons in Pleurotus eryngii 53

A
r BAA78625 160 |KNRYPLPY | SELVNQLHGARY ———— HDL [LEGVVCIYLDDILIF[TRM 258
XP_002388106 211 |KNRYPLPL IDEL INQLTGAKY ———— QDF [LDGVVCVYLDDILIF[TK 308
EGN91319 52 [KNRYTLPL | SEL INRLKGARF ———— RDL INEGSVIVIYLDDIMIF[T 148
RT | EKM48439 164 |KNRYPLPL | QELVDKLKQARY ———— RDL I SQGHVVV[YLDD IMIF[TQ 261
EIW61623 161 |KNRYPLPLASD | INRLHQSKY ———— GDL [AAGKVAWYLDDILIFS 257
XP_001882447 461 [KNTYPLP|DDLLNKLQGATV ———— ADMITQGWVLIYLDDILIFSK 558
L BAF74362 396 |[KNRYPLPLVAD | | SRPQGARY ———— ADL |AAGKVAVIYLDDIL IFS 492
r BAA78625 683 |[WDVVSVDFVVELPESNGFDAV ———— QDDWDDLLPLAEFGYNNHVHA 823
BAD10924 232 |WDVVSVDFVVELPESNGFDAV ———— QDNWDDLLPLAKFGYNNHVHA 372
XP_002388377 125 [WHTVSVDF | VELPEAHGFDAV ———— QDDWDELLPLAEFSYNNHIHS 265
RVE | XP_002388493 245 |WHTVSVDF | VELPEAHGFDAV —— QDDWDELLPLAEFSYNNHVHS 385
ESK80729 78 (WHTVSVDS | VELPEAHGFDT | ———— QDDWDELLSLEEFSYNNHIH 217
€C036910 493 |WED | AYDMIVGLPSSEGFDAl ———— QSDWVSLLPLAEFACNNNLQ 632
L EJD32549 241 |WEVVSVD| | GPLPESHGYNA| ———— QDDWSEWLPL{AEFAINNRV 379
B 2
g Libraries
. Ligation
; |:> Sequencing
. (256 clones)

Fig. 2. Construction of TE library. A, Multiple sequence alignments of RT domain and RVE domain of LTR retrotransposons.
The boxes indicate the consensus sequence regions to design degenerated primer sets, Degenl and Degen2 in Table 1. B,
Generation of TE libraries using the degenerated primer sets. Lanes 1 and 2 are PCR with Degenl and Degen2, respectively.

Table 1. Primer sets for the screening and isolation of transposable elements

Name Forward primer Reverse primer
Degenl TACCTYGACGACATCCTYATCTTC RAGAGGRAGAGGGTAGCGGTTCT
Degen2 TGGGAYMGMYTBTCCGTY GTTRTAGCCRAAYTCTGC
P1 GCGGCAGAGGAGTTGAAGAAG GAACTCTGCGACGAATTGCG
P2 CATCGTCAAGCTACCTAAGTCGTC AGAATTCGCAGATGGCTAGC
P3 TGTCATTAGAAGCCTTGTCAGCG TCATACGCTGCCAACCTTCC
P4 CCACACTAGGCAGGTTGGATTC GTGCTCATGTTCGTGCTTGC
P5 TTACTCAAGGAAGAGGCCAAGTTG TGCGTTGAGATCGACTGCAG
P6 ACATCTGGCGAACGCACAAC GGTCCACAGCCTATAACGGTATGTC
p7 ACAGAGCCAAGAACCGCTACC CACAGCGCTAGAACATCCACC

LTR retrotransposon =44

37| libraryol] Z3=]0] SJ= LTR retrotransposon %°]
LAFAAE 4817] #lgte] Hol@4:libraryS  LB-
Ampicillin BjA]o A videt &, 256709 ER2UESS T2
A= At plasmidS FE38k] AAE F3442] A7
ALe AsAtt. 24" DNA H7IMLS repetitive
DNA QIA} 4] A3 ESo]Ql CENSOR(http://www.giri-
nst.org/censor)E ©]-83t] At A}, 25670 F 71707}
LTR retrotransposon®|.2 ™, ©]& T Copia-48-PTR=

ALlgk 70707} Gypsy-type LTR retrotransposon®] ATk
(Table 2). ©]= library A&l AR degenerated primer
7} Gypsy-type LTR retrotansposon®] AE-& 7|FO 2 A
ZEAong, FAg Aaet & 4= k. 70782] Gypsy-
type LTR retrotransposon 3-0ll= 0| (Tricholoma matsu-
take)o A AE MarY1(MarY1_TM)o] 207}, X851
KA (Serpula lacrymans)S] Gypsy-8_SLLe| 267}, A5 <]
LTR retrotansposon?! RMER17D_MM®©] 167 A=A
31, SFV1-5B, Gypsy154-1, Gypsy-7_SLLe| 22} 371, 37}, 1
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Table 2. Isolated transposable elements (TEs) from TE-enriched library

Primer set Class of TE Name of TE Occurrence Copy number’
P1 Gypsy MarY1_TM 20 14
P2 Gypsy Gypsy-8_SLL 26 18
P3 Gypsy RMER17D_MM 16 NA
P4 Gypsy SFV1-5B_AMi 3 1
P5 Gypsy Gypsy154-1_DR 3 1
P6 Copia Copia48-PTR 2 1
P7 Gypsy Gypsy-7_SLL 1 8

‘Occurrence: Number of isolated TE sequences from the 256 randomly picked colonies harboring TE libraries.
"Copy number: The copy numbers of TEs reside in the chromosomal DNA of Pleurotus eryngii measured by Southern blot analysis.

A

B-tubulin

8 kb
5 kb
3 kb
2kb
1kb
0.5kb

Fig. 3. Expression of TEs measured by RT-PCR (A) and Northern blot analysis (B). Lanes: 1, MarY1_TM; 2, Gypsy-8-SLL; 3,
GYpsyl54-1; 4, SFV1-5B; 5, Copiad8-PTR; 6, Gypsy-7-SLL; 7, RMER17D_MM. RT-PCR was conducted using the primer sets
P1-P7 in Table 2. The P*-labelled probes for Northern blot analysis were generated using the RT-PCR products.

A ARG oo AAE qokehd, FEleHAl
Al ohst T79 Gypsy-type LTR retrotanspo-
son®] 3] Q55 & = AL, AR WS E Copia-
type LTR retrotansposone 213t €& T B2 LTR
retrotansposon®| Z=ERRHA FHA] ZE o] S
Ao Z o SEh

Retrotransposon Z8E4]

gAY Ao Z3Eo] = thre] Holgisol
Rslgoll A Frzte] dR7E AdEo] HIEAS] e
(degenerated) = Ho} U= 57 B # IFE 531
HHEAE retrotansposons©°] AA| E4do] Q= o8l
A5 8] ffste] zF Hol@ 4ol Sol#]l primer
(Table 1)5-5 Al8le] RT-PCRE 33dct. 1 A,
MarY1_TM°] 7Fg B-& mRNAE vHso] Ulof, 718 &

&24Ql retrotansposon®] 12 H, Gypsy-8-SLLO] 1 T
<010}, GYpsyl54-1, SFV1-5B, Gypsy-7-SLL 5= mRNA
7} AZEH ] ZE5A0] U= retrotansposondS & T+ AU
Th(Fig. 3). ¥, Copiad8-PTRE ml$- S+ T2 75T
o] &go] FjHow Y-S A5 7 AT SolsH,
libraryoll Al T HEEH RMER17D_MME] 73-9-oll=
mRNA7} 8] AEHA] Qobr] FA gl vig/dstd &
B2 o copy’} FollE Ao g FHHTE. RMERI7D_
MME Al2$ 6719 retrotansposon mRNA®] s}
Northern blot ¥4 F338}TF. MarY1_TM¥} Gypsy-
8-SLLAIA] full lengthol] &= 10 kb ©1’d9] transcript
7} BREJLL, YA ATE FEf S mRNAZF 2
5 AcH(Fig. 3B). Northern blot Z¥jo|A Foldt
Gypsy-7-SLL2] mRNA#©| A& Fejo]=|qt, RT-PCR
Ao Hlgte] =A Yepdths Zlolt
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Fig. 4. Southern blot analysis with HindIII-digested chromo-
somal DNA of Pleurotus eryngii. The same probes used in
the Northern blot analysis were applied for this analysis. A,
HindIII-digested chromosomal DNA of Pleurotus eryngii. B,
Southern blot analysis. Lanes 1 and 2, MarY1_TM; lanes 3
and 4, Gypsy-8-SLL; lanes 5, GYpsyl54-I; 6, SFV1-5B; 7,
Copia48-PTR; 8, Gypsy-7-SLL.
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B A98L  retrotransposon-microsatellite amplified
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