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Abstract; Taking cultivars ¢ Dazihulu’ and ‘ Hybrid bottle gourd’ of Lagenaria siceraria ( Molina)
Standl. as tested materials, RT sequence of LINE retrotransposon in their genomic total DNA was
amplified, and alignment, homology analysis and phylogeny analysis of nucleotide sequence of 30 cloning
products and their amino acid sequences encoded were carried out. The results show that genomic total
DNA of both Dazihulu’ and ‘ Hybrid bottle gourd’ includes RT sequence fragment with length about
580 bp. Length of 30 RT nucleotide sequences ( Nos. from LsRTI to LsRT30) of LINE retrotransposon
obtained from the two cultivars is 564-599 bp, base number of A, T, G and C is 143-193, 157-205,
104-139 and 83-134, respectively and AT/GC ratio is 1.29-1.76, which shows high heterogeneity.
The main factors inducing difference in length of RT nucleotide sequence of LINE retrotransposon from L.
siceraria are deletion mutation and stop codon mutation. Similarity of 30 RT nucleotide sequences of LINE

YA B HA: 2014-06-24

BEWA: HEARPFRERITE (31311643) ; J7ARE B ARG RIS 12 GBI H (10451064001006063 ) 5 |~ M TTERITAH B
SR B H (2013086)

B B 7 (1982—) Lo INARFL N+ RIS 51, FE NS RGE L T R 5 40 A AR H DR

) B (1970—) , B VLRGN i BF5E R, R ENF RSP T Fh5 4 94 AR T arsT

OB e

D3F (Z/EH F-mail ; zhaoqin0802@ 126. com



LENE7/ I AR RS N N

retrotransposon from L. siceraria is 47.1% —99.5% , and that of amino acid sequence encoded is
26.7% —100.0% . Based on nucleotide substitution, 30 RT nucleotide sequences of LINE retrotransposon
from L. siceraria can be divided into four families, which contains 14, 8, 1 and 7 sequences,
respectively. The analysis result on amino acid sequence shows that RT amino acid sequence of LINE
retrotransposon from L. siceraria contains 20 conservative amino acid residues and many semi-conservative
amino acid residues, and 14 amino acid sequences possess stop codon mutation. Family 1, Family 2 and
Family 4 may be the retrotransposon families with transposition activity, and include 8, 3 and 5 RT amino
acid sequences without stop codon, respectively. According to phylogenetic tree constructed on RT amino
acid sequence of LINE retrotransposon from L. siceraria and other 15 species, there is higher homology in
RT amino acid sequence of LINE retrotransposon from L. siceraria with those from Viiis vinifera Linn.,
Cucumis sativus Linn. and other species. It is suggested that LINE retrotransposon from L. siceraria is a
more ancient element, and can be horizontally transferred among genome of L. siceraria and other
species.
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K[ Lagenaria siceraria ( Molina) Standl.) Ay /i
Bl ( Cucurbitaceae ) 1 4F A B RO Yy, EE 0 T
o EH VI K VLD R B X, AP o3 . SIUR
Dy R H i O T XK AT 1, 24 p
X RIR M g R ARRIE A R Ik
AN I A ST B 508 2 ASTEARR ) H RS0
ITniel et T VS B R TS Tt P i T
TIOR8 12 20 R R A F 5 4 ™ (E X SIUTCAR [] ol
BRI LS A S RS T 53 4h SIURAE
AERY RS e fi 55 PR 22 AR K (R Se PR B
AL AN B

W RETAEA Y R o A )z R 2 P DR
AL T W T L RNA g Rl > 4,
S R YA DNA 75 27 35 56 R 20 9 AS W7 5 e 15 9
SN A RS AL KN S5 T RE AR i
JAE - AT P T DR 2 6% K 2k A 45 A g gk A O
B, VA B st A% e Bl Y 43T il R AR ) 2RV PAN S fA
AU TCME 2R A S PPAR A O R Y IS A A
Z—o HNRRER G U0 1 JE T T A BT e T
KA BRI GEAR HE Y1 e E RS B 45 R A
I AL g 1 e % ( Vitis vinifera Linn.) 5
Wz B, [ 3% 5. ( Phaseolus vulgaris Linn.) 46 )8 B8 il
FETRIIESE T X — A BRI FRE AR R A )
SRR Sas L A S W TR OCR A+
FF=9"

T - 40 4% K OK i 5 52 )7 1) (long terminal
repeat , LTR ) 130 %% A& - A1 4 4 K i 85 &2 )5 51 ( non-long
terminal repeat,non-LTR ) 3% %% J& -, H:H LINEs ( long

interspersed nuclear elements ) 1% % JA& - A | K K iy 52
RPN T 2 —70 ) 324 non-LTR Z50i %% )4
F OB IZ N T 2R 1 2 AT
{EL T AR LSO LINE 53 8% 865~ RT J351) 73 185 K e
FAGTERTFERYAE . A SCX SR LINE 3% %% )8 1 RT
FP 9 B AR B R R AT TS, DA DA 50T J5 5% I A
Or T HEE BT s A I ST B Sk

1 ARAr g7 %

1.1 ##

MR R SR S AP KFF# 2 (¢ Dazihulu ™)
¢ 2222 50N (“ Hybrid bottle gourd” ) , #JH ) AR 4E
MV B4 BE R S 5T T RS 58 — AR A7, B2 A
PUR S AP R 35 Fp T 5 R B NI & TR E R,
RO K 2 2 i B R A A
1.2 FHik
1.2.1 DNA RRZ # # F 857 PCR 7%  RH
PR CTAB 35157 BEEIUREE I 41 DNA, JH 5 = 14
BT 1. 0% B NEBEEE I HL Ik J2 GENEQUANT 4/ >k
LBLHNMTEERETT (15 Eppendorf 23 H]) Kz ill DNA ¥
JE KA

S8 Hill 7Y WA A Y B LINE 33 7% )% 1
RT J¥ 9 It 5 W 51 9, L3 51 %) LINE-F (%751 K
5' = GGGATCCNGGNCCNGAYGGNWT - 3', FiiF 51 ¥
LINE-R HJJF %4 5'-SWNARNGGRTCNCCYTG -3,
HFNHA/C/G/T,Y JC/T, W HA/T,S KC/G,
R A A/G, PCR X N AK & 2 7 50 ng DNA 2.5 ulL
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45, HUK LINE 3056 361 RT 50 10 50 [ 58 0E 20 3

10xEx buffer( £ MgCl,) .1.0 pmol - L™ FJ#FI 5]
#).0.20 mmol - L™'dNTPs .1 U Ex Tag DNA R& T,
AR ZEKANE R 25 pL, ¥ HERF R .95 C Hids
P 3 min;95 CZ8 41 1 min, 50 CiE K 1 min,72 °C fEf#
1 min, 35 MER; &5 T 72 C LA 10 min, H
GeneAmp PCR System 9700 9 344 ( & [E ABI A r])
#EAT PCR 3, 4738 ™9y FH B i AR FR 3 40 1. 2% 3
A5 B BE BE B Wk 46, IF F GeneGeniusBio Imaging
System &¢I G 2 88 ( L E Bio—Rad 23 ) WLELF1HA
i

1.2.2 PCR =# i /5 ez  [Fikgifk PCR
=, 5 pMDI19-T Vector R AL K BT E DHS«
JEAZ S AN RE SR L Amp $UE RS 1IPTG KUK
W X —gal FEAT W F1BEO 8 ; PRI BE, A1) M13 58
SIHEAT PCR 4735 01 45 78t BH M v B, 326 22 ) M
B BR S /T,

1.2.3 #AREFI TR Z Rt emt o4 FIH
NCBI VecScreen & J37 2% 5% 13 51 19 484K 58 7, IF H
NCBI BLASTx 27 [A) IR e Xt S 4K 15 RT FBHF 91 &
BIEFR T 5 0 DNAStar 844 E47 7 5104 B i i
Y AT/GC L TR T M2 5 L A8 HT 45 A
GenBank #f¢ i (1 HABAE Y 9 RT )37 5 44 3 R ek 4L
B

2 HERFpAT

2.1 30K LINE F#EF RT REBRFIINT S
FAaH

IESBIREIE 7D VN T N S S I S
HUR Y FER 418 DNA 3315 K B4 580 bp (U4
SRB(E ), UM R B B 538 (Beta vulgaris
Linn.) =" F1 4 P} ( Paeonia suffruticosa Andr.) ™ )
LINE 5% 7 RT J¥ 51 34— 2, 18 B2 2000 7 g 1
TSN B A7

¥ PCR 74 [l s R, B AL BRI 32 > B4 s e
HEATIY , 5B 1 42875, ] NCBI BLASTx 27
AT RS R 45 R A 30 27815 E A R
FHZE Y non—LTR 3% 5% i1 RT #% H )7 51 A 5
F YR, B35 RT PRSFES 8, o 11 450k
H s Fh e KAFHE 19 Sk B AP 22 SR,
I SR JE T 5N A9 s B354 LINE 3364 i - RT ¥
B MK A4 LsRT1 £ LsRT30,

750 bp

500 bp

M: DL2000 DNA marker; 1: & i K #7 # # Cultivar ‘ Dazihulu” ;
2. A 225850 Cultivar © Hybrid bottle gourd” .

B 1 30K LINE # %5 F RT #%E8F 5 H PCR ¥ 4 E %
Fig. 1 PCR amplification pattern of RT nucleotide sequence of LINE
retrotransposon from Lagenaria siceraria ( Molina) Standl.

2.2 3K LINE i# 45 FEF RT #%E B FF 50 B9 48 U1
ST

DNAStar 8K {443 Hr &5 R F B (R 1) .30 £40R
LINE %% JiF RT AT RRIF A K I A B 42— 3,
AL R 564 ~ 599 bp, Hif LsRT10 ¥4l e £ |
LsRT2 ¥4, AT F 84 BE Ry 577 ~ 591 bp, Bl
FLOPHTAE R R 30 4% RT AR F 9 24 & S it A
FT,AT/GC ] 1.29 ~1.76 ,A T .G Hl C %4
I 143 ~193 157 ~205 104 ~ 139 F183 ~ 134,

30 43R LINE 30 5% fE 7 RT #2458 571 1 AR AL
PR A7 1% ~99.5% (£2) , HH LsRT3 55 LsRT4 )
AR e S AR U B 5 LsRT10 5 LsRT26 M9 R
FEHIAPE AR (6 2, 2) . meal I, [ —51 49"
HEFTARHY LINE 39054 )%+ RT TR F 5 - A —20, 16
PO R I 2 B B 5 91 AR ARl 5 T T A7 A K 22
S, R IO R — 2t e i - 1 o B S otk it
SR PR AR A U A
2.3 30K LINE # % ET RT ZEBF IR S
ot

S B EHSTUR LINE 3855 7 RT 4% 723 51 (8] (1)
AHE. 5 2, FIH MegAlign 2 77 Xt 7 B 35 45 1 R
LINE %% 81 RT #% 11 B8 )7 51 1) 8t 32 4 il AL B (
3) o MRIEZAFBRECE 30 4 RT ZHRFHI A 43
4 14~ %ﬁ%( Family 1 Family 2  Family 3 vl Family 4) , H
W LsRT25 #ZHFRT 5S35 1 A5 % (Family 3) ,
5 H A % E"Jﬁ4§ﬂﬁ%ﬁiﬁ;Family 1 . Family 2 vl
Family 4 /35608 14 8 17 25750, 4390 5 91 g
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Table 1 Comparison on length and composition of RT nucleotide sequence of LINE retrotransposon from Lagenaria siceraria ( Molina) Standl.

521 KE/bp  AT/GC L B4 Base number 52l KJE/bp AT/GC b BFEAE Base number
Sequence  Length ~ AT/GC ratio A T G C Sequence Length AT/GC ratio A T G C
LsRT1 582 1.51 193 157 111 121 LsRT16 589 1.43 170 177 138 104
LsRT2 564 1.47 143 193 125 103 LsRT17 590 1.43 169 178 137 106
LsRT3 589 1.43 168 179 139 103 LsRT18 584 1.60 180 179 111 114
LsRT4 590 1.44 169 179 138 104 LsRT19 580 1.60 187 170 136 87
LsRT5 580 1.57 186 168 137 89 LsRT20 580 1.57 187 167 138 88
LsRT6 581 1.45 146 198 131 106 LsRT21 580 1.43 147 194 129 110
LsRT7 580 1.36 176 158 112 134 LsRT22 580 1.42 147 193 131 109
LsRT8 590 1.41 168 177 139 106 LsRT23 580 1.61 190 168 134 88
LsRT9 580 1.76 192 178 104 106 LsRT24 580 1.60 189 168 136 87
LsRT10 599 1.43 148 205 135 111 LsRT25 577 1.37 172 162 136 107
LsRT11 588 1.42 166 179 139 104 LsRT26 591 1.47 170 182 139 100
LsRT12 580 1.42 147 193 133 107 LsRT27 581 1.57 189 166 137 89
LsRT13 580 1.44 149 193 130 108 LsRT28 586 1.76 186 188 129 83
LsRT14 580 1.46 174 170 112 124 LsRT29 580 1.59 189 167 136 88
LsRT15 580 1.29 146 181 127 126 LsRT30 580 1.45 147 196 131 106

£ 2 #I/R LINE #3EEF RT & BF I ESEREF T 80D

Table 2 Similarity of RT nucleotide sequence and amino acid sequence of LINE retrotransposon from Lagenaria siceraria (Molina) Standl. !’

53] H IR EIHARIE/ %  Similarity among different sequences

Sequence | pT|  [sRT2 LsRT3 LsRT4 LsRTS LsRT6 LsRT7 LsRTS LsRT9 LsRTI0 LsRTI1 LsRTI2 LsRTI3 LsRT14 LsRTI5
LsRTI — 54.5 41.4 41.1 55.2 54.4 76.6 40.6 82.3 48.2 34.6 53.1 552 69.8 55.7
LsRT2 58.3 — 38.7 38.7 52,4 957 53.5 38.7 54.5 8.3 30.1 94.1 96.3 51.9 8.3
LsRT3 51.9  50.4 — 100.0 41.9 39.8 41.9 98.5 41.9 35.1 76.9 39.3 40.3 39.3  40.8
LsRT4 52.0 50.4  99.5 — 41.9  39.2  41.9 98.0 41.9 349 76.9 39.3 40.3 39.3  40.8
LsRT5 58.1 57.4 49.5 49.1 — 53.2 547 41.9 53.1 46.9 37.7 51.6 53.6 53.6 53.1
LsRT6 58.9 97.5 51.7 51.6 57.9 — 54.7 39.1 557 87.6 32.9 94.8 97.4 52.6 81.8
LsRT7 69.0 59.0 52.2  52.2  55.5 60.2 — 41.4 75.0 49.5 340 53.1 55.2 67.7 57.3
LsRT8 5.1 49.8 98.6 98.5 49.0 51.5 51.4 — 41.4 349 77.4 38.7 39.8 38.7 40.3
LsRT9 75.0  60.6 52.4 52,2 58.6 61.9 70.5 51.7 — 49.5 33.5 54.7 56.2 70.3 57.8
LsRT10 56.8 92.9 47.9 47.7 545 91.4 56.2 47.5 58.1 — 26.7 91.1 88.5 45.8 74.0
LsRTI1 51.8  49.7 99.1 99.0 49.4 51.1 52.3 98.5 52.2 47.5 — 30.4  31.4  30.9 33.0
LsRT12 59.0 96.8 51.2  51.0 57.4 97.1 59.8 50.0 61.4 93.3 50.6 — 95.3 51.6 79.7
LsRT13 58.3 97.3 51.7 51.4 58.1 98.1 59.7 51.0 61.6 91.4 51.6 97.1 — 54.2  81.8
LsRT14 70.5 59.6 52.1 51.9 59.1 60.9 69.5 51.2 72.2 56.7 52.2 60.7 61.4 — 55.7
LsRT15 57.4 75.4 49.3 49.0 56.6 76.2 59.1 48.3 57.8 71.4 48.4 753 75.7 59.1 —

LsRT16 51.9  49.6 99.2  99.2 49.0 51.2 52.4 98.5 52.2 47.6 99.0 50.7 51.4 51.9 48.4
LsRT17 51.6 50.0 99.0 99.2 48.8 51.1 51.6 98.5 52.1 47.5 98.6 50.3 51.0 51.2 48.4
LsRTI18 70.4  58.3 49.3 48.7 56.0 58.5 70.3 48.5 73.3 55.7 48.9 58.4 58.1 68.3 55.2
LsRT19 57.9 57.3  49.3  49.1 97.6 57.9 55.2 49.0 58.8 54.8 49.1 57.8 58.6 59.5 56.4
LsRT20 58.1 57.4 50.3 50.0 97.9 58.3 55.7 49.1 59.0 54.5 49.6 58.4 58.8 59.8 57.1
LsRT21 58.8 97.5 51.7 51.4 58.4 97.8 60.2 50.9 61.2 91.6 51.8 96.9 99.3 61.2 75.7
LsRT22 59.1 96.8 51.2 50.7 57.9 97.4 60.2 50.3 61.6 93.6 50.9 99.3 97.2 60.7 75.3
LsRT23 58.1 57.4 49.8 49.3 98.6 58.3 55.9 49.0 58.8 54.7 49.2 57.9 58.6 59.7 56.7
LsRT24 58.4 57.8 50.0 50.0 97.9 58.3 56.2 48.8 59.0 54.8 49.4 58.6 58.8 60.0 57.1
LsRT25 58.5 56.8 52.8 52,4 56.6 57.5 57.8 52.4 57.8 54.0 52.5 56.8 57.8 56.8 58.9
LsRT26 5.6 48.9 951 949 49.0 50.8 51.7 94.1 51.7 47.1 94.6 50.5 50.5 51.2 48.1

LsRT27 57.7 57.4 49.0 49.1 98.1 57.5 55.2 48.4 58.1 54.4 48.7 57.4 57.8 59.0 56.0
LsRT28 49.7 51.2  60.9 60.6 49.2 52.3 50.7 59.6 52.0 48.4 60.5 52.2 52.9 49.0 47.7
LsRT29 58.4 58.0 50.0 49.5 98.3 58.3 55.5 49.0 58.8 55.0 49.1 58.3 58.6 59.7 57.1

LsRT30 59.5  97.7 51.7 51.6 57.9 99.1 60.5 50.7 61.6 91.7 51.3 97.1 97.6 60.7 76.0
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522 H R FNRIIMRIE/ % Similarity among different sequences

Sequence | pT16 IsRTI7 LsRTIS LsRT19 LsRT20 LsRT21 LsRT22 LsRT23 LsRT24 LsRT25 LsRT26 LsRT27 LsRT28 LsRT29 LsRT30
LsRT1 41.1  41.1 741 547 557 552 53.6 56.2 55.7 43.5 40.6 54.4 30.4 557 54.7
LsRT2 38.7 38.7 55.6 51.9 52.4 96.3 94.1 52.9 52.4 455 37.1 52.4 32.4 52.4 927
LsRT3 99.0  99.5 39.8 41.9 42.4 40.3 39.3 42.4 42,4 32.6 90.8 40.8 459 42.4 39.8
LsRT4 99.0 99.5 39.6 41.9 42.4 40.3 39.3 42,4 424 32.6 90.3 40.8 456 42.4 39.8
LsRT5 41.9 41.9 52.6 99.0 98.4 53.6 51.6 98.4 99.0 44.0 41.4 97.9 30.5 99.0 53.1
LsRT6 39.8  40.1 54.9 52.6 53.6 97.4 95.3 53.1 53.6  44.5 39.6 51.8 31.9 53.1 100.0
LsRT7 41.9 41,9 71.9 542 55.2 55.2 53.6 54.7 55.2 44.0 41.4 53.6 31.1 552 54.7
LsRT8 98.5 97.4 39.6 41.9 41.9 39.8 38.7 41.9 41.9 32.6 89.8 40.6 46.7 41.9 39.3
LsRT9 41.9 41.9 745 52.6 53.6 56.2 54.7 53.1 53.6 44.0 40.8 52.1 28.9 53.6 55.7
LsRT10 35.1 34.9  50.5 46.4 46.9 88.5 91.7 46.4 46.9 43,5 32.8 47.2 29.8 46.9 83.0
LsRT11 76.4 76.4  33.5 37.7 37.2 31.4 30.4 37.2 37.2 28.9 69.7 36.1 40.2 37.2  30.9
LsRT12 39.3  39.3 542 51.0 52.1 95.3 99.5 51.6 52.1 435 37.2 50.5 31.6 52.1 94.8
LsRT13 40.3  40.3 55.7 53.1 54.2 100.0 95.8 53.6 54.2 450 39.3 52.6 32.1 542 97.4
LsRT14 39.3  39.3  66.1 53.1 54.2  54.2 51.6 53.6 54.2 42,4 38.2 52.6 29.5 542 52,6
LsRT15 40.8 40.8 55.7 52.6 53.6 81.8 80.2 53.1 53.6 47.1 39.8 52.1 28.9 53.6 81.8
LsRT16 — 99.5 39.8 41.9 42.4 40.3 39.3 42.4 42.4 32.1 90.8 40.8 45.4 42.4 39.8
LsRT17 98.8 — 39.6  41.9  42.4  40.3  39.3 42,4 42,4 321 89.8 40.6 45.1 42.4 39.8
LsRT18 48.8  48.4 — 52.1 52.6  55.7 54.2 52,1 52.6 44.0 37.5 52.8 28.3 52.6 55.2
LsRT19 49.5 49.1 55.9 — 98.4 53.1 51.0 98.4 99.0 44.0 41.4 97.9 30.5 99.0 52.6
LsRT20 49.7 49.5 56.2 98.3 — 54.2  52.1  99.0 99.5 44.0 41.9 97.9 30.5 99.5 53.6
LsRT21 51.6 50.9 58.1 58.4 58.6 — 95.8 53.6 54.2 45.0 39.3 52.6 32.1 54.2  97.4
LsRT22 50.7 50.2 58.4 57.8 58.1 97.6 — 51.6  52.1 43.5 37.2 50.5 31.6 52.1 95.3
LsRT23 49.3 48.8 56.6 98.1 99.0 58.6 58.1 — 99.5 435 41.9 97.9 30.5 99.5 53.1
LsRT24 49.8 49.3 559 98.4 99.1 59.0 58.1 99.0 — 44.0  41.9 98.4 30.5 100.0 53.6
LsRT25 52.6  52.6 56.6 56.4 56.4 57.8 56.9 56.8 56.6 — 32.6  44.0 29.1 44.0 445
LsRT26 94.9 942 47.9 48.8 49.5 50.3 50.2 49.1 49.7 50.5 — 40.6  44.6 41.9 39.8
LsRT27 48.6 48.5 559 97.6 98.3 57.6 57.1 98.4 98.4 559 48.9 — 29.8 98.4 52.1
LsRT28 60.4 60.4 51.0 49.0 49.9 52.5 51.8 49.7 49.7 51.7 58.5 48.7 — 30.5  32.1
LsRT29 49.1 49.3  56.4 98.1 99.0 58.6  58.1 99.3  99.3 57.1 49.3 98.3  49.9 — 53.6
LsRT30 51.2  50.9 58.4 57.9 58.3 98.1 97.6 58.1 58.4 57.3 50.7 57.2 52.3 58.3 —
DRSO RBUEL A A TR T 5 () A R AR , RS R 1 D7 O h S 1 81 (AT AU AR (B Datums below the diagonal are similarity among nucleotide

sequences and those above the diagonal are similarity among amino acid sequences.
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Fig. 2 Alignment of RT nucleotide sequence of LINE retrotransposon from Lagenaria siceraria ( Molina) Standl.
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Fig. 5 Phylogenetic tree of RT amino acid sequence of LINE retrotransposon from Lagenaria siceraria (Molina) Standl. and other species
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