2 % W 2014, 41 (1): 157 - 164 http: // www. ahs. ac. cn
Acta Horticulturae Sinica E-mail: yuanyixuebao@126.com

1M LINE £ 35 REET RT FHI) =& X5
T

KER', AL, & &', HWwW", ®#AhK
MR K2R 2B, ST 4710035 SRR Kbk B, TR 471003 4 A DRE R AR
Haly, JTEGISPH 471003)

 E: FH LINE G5 G FD G&PHZL sy 580 bp ZeAa (M H 4y, x|
Wy sEBE DN BARSSE WIS B A A WG 3R AT 32 45 LINE S FH S i 3 )67 RT (R J7 51
X P Ny 547 ~ 593 bp, EEFHL N HRAE, 4 Clustal W ELXT H RN 25.7% ~94.2%. K%
HIRIFHIGE T 08 4 N5, P gk T AN T 20 5 b7 P 505 50%A0 28%. ¥ 32 4% RT 741l
PEREERTH, 1E5 18 @RI FIAAE 1 MER AT ERR (Gly), 7F 138 ZUEIRFHLH 14
PARF AR (Lys) A7 32 KT HIBIR AR L LRSI 7oA I G 5848 . S5 RP i) R 4k
WA 3T, R4 LINE 268 S 5 )81 RT FP A BEA — 2 ORI, ]t 5 LA b Rl A70E — 2 1)
[EP/ L
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Cloning and Analysis of Reverse Transcriptase of LINE-retrotransposons
of Tree Peony (Paeonia)
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Abstract: A fragment of 580 bp was amplified by PCR from the genomic DNA of tree peony
(Paeonia suffruticosa Andrews. ‘Luoyanghong’) using the degenerate oligoncleotide primers. The
amplicons were recovered, purified and cloned. Positive clones were identified and sequenced. Finally,
32 different sequences of reverse transcriptase from tree peony ‘Luoyanghong’ LINE retrotransposons
were obtained. The length of the nucleotide sequences varied from 547 to 593 bp. The homology ranged
from 25.7% to 94.2% by Clustal W and the variations were characterized by point mutation. Four clusters
were identified with high heterogeneity through phylogenic analysis of their nucleotide sequences. Family

I and III, respectively accounted for 50% and 28% of the total number of clones. There is a very
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conservative point in the 18th amino acid sequence of glycine (Gly) in the translated sequence, at the same
time, a conservative point in 138th amino acid sequence of lysine (Lys). More termination codon mutation
and frameshift mutations were presented in 32 sequences. A phylogenic tree was constructed based on the
amino acid sequences from other species, indicating that the RT sequences from Peony LINE
retrotransposons have certain homology with other species.

Key words: tree peony; non-LTR retrotranspson; reverse transcriptase

PR EAA FE M RUR, TR R R RS AR 1A ST B
CU PRI BT TR e AL 2 AR T T 20 i (X3 4F, 2006 Zhang et al., 2009). 4EPHRAE fE
&S IRdhdS 55, 20065 Shu et al., 2012), HX T EEPARIE HLEIMBFFIFAZ o H AT
ORI, I e S M JAE 71 4 ) SR 2 BUEAL T J ( Carrier et al., 2012) FISE B AL A1) JE 8 (Erdmann et al.
2002) 57 IR A BRI AR .

MR S e i B A1~ A5 W ;ST 29 LTR FIAE LTR P28, LTR b 5655 pE 74045 Tyl-copia
Ty3-gypsy PATEZ %, dE LTR 245 LINEs (the long interspersed nuclear elements) 1 SINEs (short
interspersed nuclear elements) PHNIEZ % (Pritham & Feschotte, 2007; Pagan et al., 2010). KT
LTR 8 S s e e FAEAEP T R 9 SR 2, HPH T IR A 4ol (/e 4%, 2013),
4k LTR 8 S s e 1A AR A AT T, IF B R HANE R 23 P ARG BOR  (Hill et al.,
2005; Kalendar et al., 2010; Martin, 2010; Seibt et al., 2012). M4t} LINE 288 g % 5% % R 111
RT J7 511 73 85 v AR WARIE -

AHEFUR RS I8, KH PCR VAN AP IEFHZL” BEPRZH DNA Hh oy 5949 21 | e s
- LINE #8493 [ #55kliff (reverse transcriptase, RT) /¥4, FF|H DNAman Fl DNAstar 53
XPIXLEFE S REAT 4387, WS e A0 AR AR R, DU R et PH ik DR A b A R e it B 0t S SR AR A

1R

1.1 RIEH IR DNA $2EUFN RT F5I4 18

RIGA R A P B PR WEFRLD” G, 2012 4 3 H A0 EE A i B S PR LA I

KM CTAB SRBUH ST I8BHZT JER4] DNA. 2 Hill % (2005) §748 RT JP4IH51H. 51
YIFH k) DVO144: 5-GGGATCCNGGNCCNGAYGG NWT-3'; 10712: 5-SWNARNGGRTCNCCY
TG-3', 1. R=A/G, Y=C/T, S=C/G, W=A/T, N=A/C/G/T. PCR RN J: 2.0 mmol - L
Mg*", 1x PCR buffer (TaKaRa), 87.5 pmol - L dNTPs, 0.8 pmol - L' 541 (DVO144 #110712),
2.0 mg - L' #4 DNA, 1.0 U Tag fi§ (TaKaRa), KEM#E/KHMLE 20 uL. PCR ¥ H#IFEFF N : 94 °C
5min; 94 C 1min, 53 ‘C 1 min, 72 ‘C 2min; 35 MEH; )5 72 ‘C 8 min.

1.2 PCR =Y¥IRIEY. TEREEK

FH 1.0%5 IR Bt i i b R DU 488 724, 911 BioTeke J[mICik & oW 4tk PCR P74, [mli
PR T pMD-18T #idk L, Ak KT DHSa B2 AN Rk, fREssea, Phake s,
PEHUTORL,  BH P TR Jb 5 S B I A B AT BR 2 7 I
1.3 RT FH45 4

WY J5 13307414 DNAman #ll DNAstar KA EAT3E— 225047, H MEGAS.0 FAF 48 Ea 40 i 5
GERB AR (/e 5, 2012),
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2 5450
2.1 3} LINE #R#FEEET RT FHIM5E .

2000 bp —=-
FIISIAE A Ty BRI 2] LINE 28 1 000 bp —=-
[ RT P41, KEEZ1 580 bp (1] 1) 750 bp —=-
Aoy RAE 0 B AL, SRR R, S oot
735 60 4 J¥ 4. 4 DNAman Fl DNAstar 258445y 250 bp —=-
B, KEREE BGOSR, 135 32 FAFFA, K 100 bp —=-
X i 4 4 PTLRTOl ~ PTLRT32, Jf 42 % %
GenBank, %35l KC454401 ~ KC454432,

B 1 LINE 303 REREET RT F5IK PCR §18
Fig.1 The PCR-amplified of reverse transcriptase of

LINE-retrotransposons in tree peony

2.2 #FF LINE £REEREEF RT FHIEES

PR 32 457415 NCBI Bl AT P Al Exet, 45 R BoR e S CiE i HAL R /) LINE
I Bty 33 B T Y PR IS I SR i 2 A AR s B TR, W H ARSI 9 b e B B T 4 S) LINE 28 % s Jog
TR FE KB 7H . 4 DNAMAN SAFXX L 51 041, HE Sk AT, AT 5 GC [fEB1h 1.09 ~
1.81, HAZTMRITHIK LN 547 ~ 593 bp, H:A1F%1] PTLRT23 K 547 bp, PTLRT18 K 593 bp, H4&
JFANEEHAE 571 ~ 583 bp. ANFE 1 0] LUF M AP S5 e sk il 1 41 ) [ Y TR 25.7% ~ 94.2%, Horh
J¥% PTLRT09 5 PTLRT20 RIS MES &, A 94.2%, J¥%) PTLRT04 55 PTLRT30. PTLRTO5 4
PTLRT15 [W[RIVEMEBAR, 1N 25.7%. 1A, [R]85 5 10 3R 15 1) R A sy Bt JAE 7 B Bt ke T P 471
AR, HAPHKE Jeyl RN ISR FAE/E 2 &ME (Ungerer etal., 2009), IX57ET
ST R LR — 3, IR B Rk B[R] — PR i ) — i e s i ) 1161 RT 5 A3
)5 Bt (Kubis etal., 1998; Nomaetal., 1999).

%1 H LINE £REFREET RT FIIERIFEM LR

Table 1 The comparison of reverse transcriptase of LINE-retrotransposons of tree peony

J¥%1%  PTLRT

No. 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 0l 02 03 04 05 06 07 08 09 10 11

PTLRT 12 44.645.6 31.6 34.9 37.1 29.4 38.6 35.1 42.7 32.5 26.0 34.4 33.6 33.4 34.9 31.3 34.9 46.8 67.3 33.0 30.1 36.1 33.6 30.5 32.9 31.3 33.4 43.7 34.6 31.7 32.9
PTLRT 13 48.435.337.9 30.6 29.8 40.8 47.5 39.0 49.4 31.1 38.9 42.5 41.2 46.5 31.9 38.3 37.8 44.7 45.5 31.7 35.1 40.0 31.7 41.3 38.3 41.5 40.9 47.9 37.7 38.4
PTLRT 14 35.931.531.331.546.8 33.243.2 33.2 28.0 29.8 28.9 27.2 31.3 29.8 31.2 44.3 44.6 30.8 28.6 33.3 28.9 26.5 29.4 28.7 25.8 40.1 32.2 29.3 32.0
PTLRT 15 28.432.730.747.431.0 34.3 31.2 32.0 27.9 28.1 27.8 31.2 32.6 28.8 30.5 29.5 28.8 34.3 32.6 25.9 29.7 25.7 27.9 27.9 33.1 30.9 28.4 28.6
PTLRT 16 39.340.132.4 49.7 32.8 49.2 30.0 69.5 45.3 47.7 52.3 45.5 94.5 28.4 32.5 49.4 37.8 38.7 47.3 33.3 46.1 72.6 49.4 31.8 51.1 72.7 66.0
PTLRT 17 40.8 33.2 39.8 30.6 39.6 29.4 43.9 37.7 36.7 37.4 40.7 39.4 32.0 29.4 36.0 43.2 37.0 36.3 33.6 36.0 39.4 37.9 29.9 39.8 39.8 41.2
PTLRT 18 30.534.631.4 36.5 31.4 44.4 34.3 35.3 38.9 43.3 41.0 27.5 30.1 36.9 39.0 37.3 35.2 31.5 34.8 40.7 36.2 31.1 34.8 41.2 41.7
PTLRT 19 34.6 40.1 32.0 29.3 33.4 29.9 27.2 30.8 29.3 33.0 37.0 35.6 31.3 30.8 38.7 27.4 27.5 27.2 31.7 26.2 41.0 34.6 31.5 32.4
PTLRT 20 30.8 75.5 30.2 50.6 56.9 54.4 65.4 41.0 49.1 31.5 32.8 61.7 36.9 38.9 56.1 31.9 56.6 51.8 55.4 31.1 94.2 52.0 49.1
PTLRT 21 31.827.8 33.8 29.7 29.9 30.8 28.7 33.0 35.9 45.9 29.4 31.5 31.9 29.0 28.5 29.9 30.6 30.2 71.5 30.6 30.2 35.7
PTLRT 22 31.349.6 56.1 55.2 61.6 41.5 48.4 29.9 30.2 60.9 36.9 36.6 54.0 32.9 57.1 49.4 56.6 30.6 76.3 49.9 47.0
PTLRT 23 30.3 28.0 29.3 30.7 28.9 29.4 26.3 26.1 32.2 30.0 26.9 29.3 30.3 28.5 31.1 29.6 26.3 29.6 31.4 30.5
PTLRT 24 44.3 46.8 52.1 46.1 69.3 31.3 33.5 49.2 39.0 40.8 46.7 33.3 44.3 64.8 47.9 33.8 50.8 65.0 70.2
PTLRT 25 65.0 55.4 36.745.3 32.2 32.5 53.3 37.3 34.5 66.2 29.8 67.2 44.6 65.5 29.2 58.0 44.6 44.8
PTLRT 26 54.740.0 48.0 29.2 32.3 54.7 36.4 35.6 74.4 32.8 72.6 49.9 93.0 28.9 55.2 47.9 46.1
PTLRT 27 39.6 51.6 30.6 32.1 80.4 39.4 35.8 55.7 35.5 56.3 50.3 57.1 30.4 65.9 49.7 48.7
PTLRT 28 45.529.8 31.8 37.9 37.6 35.8 37.4 32.3 37.9 45.8 40.3 28.7 72.2 44.6 44.9
PTLRT 29 28.932.849.9 36.8 37.3 46.5 32.247.3 72.7 49.2 32.0 50.4 72.2 67.4
PTLRT 30 52.929.6 30.5 32.6 29.9 25.7 29.1 28.5 29.8 38.5 32.0 29.4 29.2
PTLRT 31 30.4 30.3 33.531.8 28.2 31.3 30.8 33.3 49.0 32.1 31.3 31.3
PTLRT 32 38.536.8 53.3 32.4 54.7 49.6 57.1 29.4 63.5 49.6 49.2
PTLRT 01 36.9 35.5 30.1 34.3 35.9 36.1 29.5 31.9 35.5 36.1
PTLRT 02 36.8 32.1 34.5 36.5 35.8 34.0 39.4 36.3 38.2
PTLRT 03 30.5 80.1 46.8 74.4 27.7 56.4 44.9 46.5
PTLRT 04 31.030.4 32.227.532.4 30.2 31.2
PTLRT 05 46.3 73.8 27.5 57.3 44.9 46.5
PTLRT 06 51.528.0 52.3 92.3 66.7
PTLRT 07 29.2 55.9 50.3 47.0
PTLRT 08 31.6 28.5 34.9
PTLRT 09 51.6 50.8
PTLRT 10 66.4

PTLRT 11
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2.3 # LINE ERERFEET RT FIBELH

FIF] DNAstar X 73 2545 21 32 4% LINE JS41 P s 3 53 61 RT [P AT RIS, fgidtPh
o1 LINE 2 S 584 1 RT P A0 R G0 8 JEAARS, AT B T 3R A5 1K) LINE 284t 1) i 7 S JoE
RT J7H1 [ I AH HOG R

2t Clustal W LN 83X 32 45 RT P40 T 1~V 4 21, B 2H AR 1A% FE 25 L 38T 11 3 4% 5
IVEHE RS 1475 PTLRT1S, HFHIKEER 593 bp, HHKFIEM AL S8R, X fe2 H
TR WD) IR R B e A s ity T 1L I A 164 6 19 45541, Hrhgdis 1 #1
GOy 50 v B 2 35 HE R A0 BT 50%R11 28%, 33X 2 AN S v B T4 2 I T LINE 28 e % 5
JEF RT JPHIR FERSY o K T 16 4P HIRARBIE A 71.55%, ZTFRRITHIHK R R —3, [F
BRI — B R RIS e, RSO R R S S EU 2 k. SO KIE T iAoy WA TR
W, WANE SR —EE > A 78.16%H1 82.87%, X T] BE & AN T 5 MG AE HEAL T R b i — 28 e e
SKERHE T R ARG EIE W FIRITI 6 27 A0 — SR 77.89%, HARRILMA IS, Ay
MR SEAT o SR 9 40— 8 R 78.16%, [FIRERILMI A IR i, S AR FIB L AR
AT LRI e s a5 S AR B R SEAR O] B A () — SR (1) e s I JRE = A 2 88 DUBE IR B AL (Waang et

al., 2010).
PILRT 09
PTLRT 20
PILRT 14
PILRT 22

PTLRT 13

PTLRT 04

PTLRT 32

PTLRT 05
PTLRT 31
PTLRT 30
PTLRT 03

[ PTLRT 07

PTLRT 26

. PTLRT 12
PTLRT25

PTLRT 15
,—|:[ PTLRT 19
PTLRT02
L PHIRIZ
PTLRT 17
PTLRT01 —
PTLRTO0S
PTLRT 11
PTLRT 21
PTLRT 24
. PTLRT06 — II
PTLRT 10
PTLRT 16
PTLRT 29
PTLRT28 —
PTLRT18 — 1y

70 60 50 40 30 20 10 0
HHBREHI (<100)

Nuecleotide substitutions

B2 $A LINE XREFEET RT FHIRHE

Fig.2 The cluster results of reverse transcriptase of LINE-retrotransposons of tree peony

2.4 #F5 LINE R EF RT SRR F5 95

B350 32 4% RT A B PEE E R P41 (B 3), 7E58 18 G LM e ab A 1 NI H 2 g
(Gly), N IEBRAT 25T BEAE LINE 4 PH i sk 5 e -7 RT P20 1 AN ES PR AL, 4k
LESE 138 7 ALt R I 1 NP IR 25 (Lys)o 32 4741 AR 2 B30 1 S AR (R AR 15
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Frh PTLRTO3.PTLRT19 #1 PTLRT27 4 5 1, PTLRT07.PTLRT22 #I PTLRT26 45 6 /}, PTLRT14
I PTLRT32 7 7 N ILER 158N 2L, HRA 9 A UL ESARNA AL, IUHERT, 2080 mio8Ar
I bR 15878 o] B G 80U T S B B4 86 T LINE SR E Z R . 46, 1 32 &7 41K
HAR AR S, RAE T REMBIERA, RIWBGFRA S FEU P RO S5 T LINE 51
MM EERKEZ —.

Majority GILDIMDLLLLFTRLLGISSKRT-LRSCNSSSLTTT-FWGR-IILLSLSFPKKRSLTL-VILGPLLLATSFLKLSLKSWLTD-SRF-CGALLRLIKLGLC

10 20 30 40 50 60 70 80 90 100

PTLRT 01
PTLRT 02
PTLRT 03
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PTLRT 06
PTLRT 07
PTLRT 08
PTLRT 09
PTLRT 10
PTLRT 11
PTLRT 12
PTLRT 13
PTLRT 14
PTLRT 15
PTLRT 16
PTLRT 17
PTLRT 18
PTLRT 19
PTLRT 20
PTLRT 21
PTLRT 22
PTLRT 23
PTLRT 24
PTLRT 25
PTLRT 26
PTLRT 27
PTLRT 28
PTLRT 29
PTLRT 30
PTLRT 31

PTLRT 32

Majority ~KVGESLTTLALARNA--IGLT-NVLGVTWA--KLIFRRLLTL-NGIFCLIFLMLLGSLGSLFSGLALSSLLPSFLSLSMGLLLGISNVLEGLGKATP-R
110 120 130 140 150 160 170 180 190

PTLRT 01
PTLRT 02
PTLRT 03
PTLRT 04
PTLRT 05
PTLRT 06
PTLRT 07
PTLRT 08
PTLRT 09
PTLRT 10
PTLRT 11
PTLRT 12
PTLRT 13
PTLRT 14
PTLRT 15
PTLRT 16
PTLRT 17
PTLRT 18
PTLRT 19
PTLRT 20
PTLRT 21
PTLRT 22
PTLRT 23
PTLRT 24
PTLRT 25
PTLRT 26
PTLRT 27
PTLRT 28
PTLRT 29
PTLRT 30
PTLRT 31
PTLRT 32

3 HA LINE XRFERFEET RT SEBRFTILE

Fig. 3 The comparison of amino acid sequence of reverse transcriptase of LINE-retrotransposons of tree peony
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s
HE

2.5 REBHAMOH

FEABE T WP v B IR 32 4% LINE 841 P S sk )81~ RT ¥ 41, 5 M\ GenBank 82
SR AN [R] AR ) AR 1) Js 7 5) B JAE - LINE Hf RT 2R 7 41T LU, IR RGe b (18] 4),
AT W . SRR RN LINE 28 ) 5 4% 61 RT JP AR, b 5% 1. LA IV 4
4 LINE K} S e s B 7 RT 41, Herh 75% 0004} LINE 2K s e s e i1 RT 81 SR BAE SR

[ v, XKW LINE AP} SO fe 7 RT P AT R RIS [FRE, S9U I (drabidopsis
thaliana) MET H& (Lilium speciosum) 1AL B, HA— &R~ . PTLRT14, PTLRTI9
A PTLRT30 3 4t} LINE K868+ RT [P0 532 (Allium cepa)~ FIAEETSE (Beta
lomatogona) % (Vicia faba) 4% (Antirrhinum majus) F/KFE (Oryza sativa) LR
I, RBAZEIY, Ul ARSI sk BV o LN E A G 7, B4R
W T2 AR, B AT EAAE Y Rl ] A I AR 38, T B nT CAAE P () 3E AT R 1) A% 3 (Kumar &
Bennetzen, 1999), AJRELEALFHRREAL P 5 IXLANIRH ) LINE 28 R 56 i1~ RT [AJ 47 AR X Al
T ) AR R SR

PTLRT 09 7
PTLRT 20
PTLRT 22
PTLRT 27
PTLRT 32
PTLRT 13

PTLRT 03
PTLRT 05
PTLRT 07
PTLRT 26

PTLRT 25

PTLRT 11

PTLRT 24

PTLRT 28

——————— PILRT 16

L PTLRT 29

\ PTLRT 06

‘ PTLRT 10

PTLRT 01

PTLRT 17

PTLRT 18

PTLRT 15

PTLRT 23

PTLRT 02 J

AcLi3 FEA Allium cepa
BILi2 HAEHIFE Beta lomatogona
TviL6 Y Vicia faba

AmLil S Antirrhinum majus
OsLi2 IKHKG Oryza sativa

[ PTLRT 14

PTLRT 19

PTLRT 30 -
PTLRT 08

PTLRT 21 Lom
PTLRT 12

PTLRT 31 -
PTLRT 04 —
TALL-1 BT Arabidopsis thaliana
del2 1-60 B A G Lilium speciosum —

=< =

739.6

T T
500 200 100 50 20 10 5 2 1 0
FIEBEHE (X 100)

Amino acid substitutions

4 HASEMEYRERBOSERFIIH®LH

Fig. 4 Phylogenetic tree of amino acid sequences of reverse transcriptase among tree peony and some other plants
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3 e

PP RAIR SR ENE . SN ER TR, AP EAT RS B8 05 PR (R4 R GE AL
A 2 FEPE R AP FIRR B AP S RIS B R R 55— RAIH S R EZME. H v P 24
PEWFY BRI A GAR D AT B SRIMESR I T &Y. MIRA TR A 5 5%
IRES IR BRI GRS 25, 2002; B/ 45, 20060 AJRIIFRIC 55581 Hds vk (3 0Rep 45,
2008) . AMFFTE KR LINE J84E P s 568 67 RT (135 902K PCR BoR M 98 BHZ i
WOy B T AL PHAHR ) RT 241, KRR 547 ~ 593 bp.

S S R T I ATAE T BAZ AR, WS RN S50 DhREFUHML AR A EE1EHA
RO NN FER e 2R R R G R G BB T R i e S B J9 1A ol py e
() R0 e s AR 91 22 S MR R =R R AN 2 50, IR E R A R, S e S R P Tl T
S RUREAAR (Wang et al., 2010), ASHFFY43 2510 32 45 LINE 84} I #  # JE F RT FPA0AE K
B RIJRE . RS AR AL FAFAE BRI S i, 2Rl P SRR FRIR N 20 AT 3 WS 5 e, o i e
RGP AT i A2 1 B P R B SR AR - e ST () FE R SR, 3X 5 Woodrow 45 (2012) 7EILAb A ) i)
WIS R —3.

S AHIFFY 43 5 H I LINE 288 P12 8% 55 3 6 1 RT R8I R G R Wl el 4 DK,
AR SR 05 B A 1) R iR S B AN TR) RO T A () SR I e i M JE 1 I e s i R AP R 22 3, L
AEAE I D3 S M A ] BEAN ], 0 AE PSS R AR (1 I A nT BB 5o FF 32 4% LINE 4P s i sy
JEF- RT JF AR N Z R 5, IINAT A 18 AT AL e A1 1 AL R B AR R SF I H 2R (Gly)
P, 7RSS 138 A7 AR I 1 AR IR /U (Lys)s 7R A 22 Ab A7 5 1) 28 SR 7 471
RIHAR KM ZE 51, X TR AEH I R i R AR AL IR SR M T e 32 45 P HIBI R IR 2 1 44
1R TS AR FIR A SR o IX A S W T A6 b PEE A sk it v LA A 1) 1 s A AR P REAS T

BEATE TP NPT S 32 4% LINE KRS 1 RT 341 5 AP TR ) 5 e 2 I 1
LINE H' RT JPHILLER, FEHE RGN o i SRS v Bt PY 00 S e i i )81~ LINE o RT [P 415
Kk, WHHAE @ MR FIRE, S0P SR s, &u., &K
BEEE BT, U S RA —E W FEEYE . HEDZEAL PR b7 e B v RE I LA M) LINE
S e sy JE T RT A7AE DR [a] RO 1) £ 346

AT 53 85 Hy LINE SR FE S e -7 RT P80, S b — 0 3 T P R —FloBi 84 7 A b FL
AEEE .
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