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24 XK, R JIBEIETel i BT 19 0> TR Lo 4 DL AL I 38 X 157

B N 3 A — NGRS . KSR A B Y R g
T2 VAR G, 3 A B DI — R U BIL ) A i PR 2 gt
TR, SCOLHE DR 3810, et fa 28 L A
A, %Td%ﬁf?%inmoazmo\%m”
EAE R 1 32 B A W i = %o 4 A B TR T 1 97 IO g
F1, PR A A a5 — R AR R AR Y A
Fhrig " AHESE R B AR M & T B 2%
T LG 67 1 JE il 1, 43 B S (5] b 3R 4 1) 28
Tol % 86145 DU, FRIIR AN [R) A 25 780 22 [) 4 36 1
f1R) 2 5 B HLAE A= 5 098 B b 9 T REAE

1 MRS A

1.1 SCIG# R FIDNAZ BY

JIBFREACK A KT TLB SR B, il
b % O B 7 1 B P 7S SN
AT 1 30 T SE AN, AR R AR SR F i N
TS, B EEREAR 95 % P9 RS 15 A7 J5 4 0] 52 36
., ALK BEEMING, R HILA30
mgIf R, S8 LA T35 & DNA $2 5L
J5 AT M DNA BRI, 1%3h IR R L ik
EBYL (o Kz M DNARY T £, 85043 60 B 1 H il
DNAHE .

1.2 HTcl#EFRI=E

Z RO M AR Tel 5% 7501, FIH

Primer premier 6.01K 41", Wil HEEH RS
IR(F1). LLTIBIDNANHN, IR PCRY
Ff: 94 °CTi7ZE 4 min; 94 °C 30's. 60 °C 30s,
72°C 2 min, H35MEEF; )5 72 °CHEfH 10 min.
20 uLAY AR R AL E . 10 uMAGIRE[#1 pL,
Taq® A5 E§0.5 uL(5 U/uL), 0.2 uMAYANTP 1 pL,
10xPCR buffer 2 pL, DNA 200 ng, PCR¥Y 14y
K 1% SR WEBEC iUk 73 25, EBREIER, &
PR A A R T A3k ) 5 196 B S 2R AT Il i A
agift HW A B, HWH B S5pMDI19-T# K
(TaKaRa)i# 4%, 4L 2= KW HFFEDHSa, W H 5
e, BEBLSEREBAE SE R BT A TINY

1.3 ETclimk EEEFIIEME R =IE

WKHEIR PCRyE [ . 7 3K 45 19 T 655 28 Te 1 5%
JEF ¥4, F|FPrimer premier 6.01% 44", %1t
JIF T 1 i 1 1 5 i 5+ 5 | I GSL1 AN GSL2,,
DL K 3 i S 5 [ I GSRIMIGSR2(£ 1), ia FH#E e
F /R AR (TE displayer)'™™, BIBR il Py U] i
Hinp Il (TaKaRa) U] 3£ K 41 DNA, B 7= 9y 4lifk
Wl ; 4ifb)5 fDNA R B, 76T, DNAGE £ i
(TaKaRa)MFEH T, Wit Lytkiek G, A
L BIDNA BB, A S CPCRY Y, 5B
1KLL L5 ¥ Ad15 GSL1/GSR1 #Ef7PCRY”
W, 20 uLAY R NRRA 1.2 AT 94 °CHil
53 ming 94 °C 30s, 60°C30s, 72°C 2 min,

®1 SIMREXFIER

Tab.1 The information on primers and adaptors

GIE7 eSS FEH(5-3") BRI C
primer and adaptor sequence anneal temperature
IR I,% TACAGTGCCTTGCATAAGTATTCACC 60

IR primer

ST CTCTCCCTTCTCGAATCGTAACCGTTCGTACGAGAATCGCTGTCCT

TRk up

bubble-like adaptor CTCCTIG

CGCAAGGAGAGGACGCTGTCTGTCGAAGGTAAGGAACGGACGAG

down

AGAAGGGAGAG
k511 Adl CGAATCGTAACCGTTCGTACGAGAATCGCT
adaptor primer
Ad2 GTACGAGAATCGCTGTCCTC
el 5514 . 5 GSL1 CCTGTGTGGCAATTTGATCAGTGG 60
Tcl -specific primer
GSL2 GTCATTGTTGTAACCAGAGGGCAC 59
3 GSR1 GAAGGTGGTGGCAGCATCAATCAT 60
GSR2 ACAGCAAGACAATGACCCAAAGC 59
JsE HPCRS 1) UF CCACCAGGACACCTCTGACTACTC 55
real-time PCR primer
FR GATTGATGCTGCCACCACCTTCTT 55
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158 Ko %R 40 %

F25M G )5 72 °CHEH 10 min; PCR™=YHi
BE1000F5 1E M A , B2 i3k 51 Ad2 Y
GSL2/GSR2 #E17PCRY™ 44, 20 pLiY K W 1A & [F]
1.2; PR 94 °CHIAEPE3 min; 94 °C 30,
59°C30s, 72 °C 2 min, 35MEH; &G
72 °CIEAH 10 min, PCRy“=HEIKZI . I, 58
AR 1.2,

14 KHIEEEPCRIMZE LTl N

iz F real-time quantitative PCR (qQRT-PCR)f% J7
B, R IR R Te L i DL, M)
85 A Tl M pMD19-THY 5 241 TR I AE S 2 BEAE
L TR B A DNA KRS U RE S, RS RS
JE s B JE AVE MR, qRT-PCRE S| ¥ Jy UEFI
FR(#1), 20 uL WK ZFR : 10 uL Master Mix,
2 uL DNABIHR, 514450.5 pLo W R)T -
95 °CHIZEPES min; 95°C 10s, 55°C20s, 72°C
30 s, HE30PE¥ . LK HE KL 3W . [ HSPSS
1705 {4 1y B PR 28 0 22 40 W R B () 4 D1 8802 5 1)
M.

15 HIESHMELEHTN

FH Jellyfish2. O 4 %I )32 Ji5 149 )3 51 ik 4 7 Pf 42
53, ClustalX1.83%8K (44T Z ¥ F X . I3
51| 25 Blast 2 ¥ 7E NCBIEUH J4E (www.ncbi.nlm.nih.g

ov)HEAT [R) YR 1 43 M . SWISS-MODELFE /¥ (http :
//swissmodel.expasy.org)fF £& Fil I & 3 R > 1) 1) =
225y, PSORT II 72 % (http://psort.ims.utokyo.ac.
Jp) TN e T P A B AR

2 4

2.1 ETliEETHFFIFE

IR PCRY 1Y, ARAS 0 H 4 o b )P 51K B
H1768~1771 bp, % Blastnfi ¥ 1ENCBIEUE J4
W, KWEWM & (Perca fluviatilus) )2
Tc1(DQ778529) .74 81%AH L1 (592/734 bp,
E=2e-149), AR 2 BN, BT A0S Tl % JiE ¥ fiy
% HCn-Tcl, HA 0 (Access No. KJ534286-89 .
KJ634676-77)5 — S 7 51 1948 53 410.4%~0.7%,
ARG 39, Al ARG RAEK R T.6%, GRS
B h184.8% . 69.2%I1) A8 A 41 43 A 7E Cn-Te 1 1)
B FETE I N, 10.2%3 15 76 P 3 100 bpX [H]
21.6%53 A A PR 5 s 1) B 2 I AT B X

Wt A PCR, LJFFIPFEE, R Cn-Telll
Ku(JemEE, ITR)LZMFE)FS ., Cn-Telff) 4
KJF 5 41896 bp, AKuH“TA”ZiHy, 5'-K%3'-
ITRr 5 K83 F164 bp, JF HI AL N 64.4% (&
o EWIE B E M 2B, Cn-Tel il NEBIHA T

TAT A4 AAGTATTCACOCOCTTCCA TG TICTACTGT TITAT TOCTT TTATAAA TCAATCATCCTCAACATAATTACGTTT
TTTTTAAACCAALATCCAGATAACACATAACAGAT AL AACAGAT AACACATAM AGCTGAAATATAATTTTGCTTATTA
CAGTGCOCTCTGGTTACAACARA TG ACACC AL ATTCATGCOGCT TAT TCACAATGT TG TCT TG TATCATATGACC AR AT
TTGGTAATGATGTCTTAAAGTCTTGOCAAGAT ATAAGCT TACAA ACACT TCCACTGAT CAAAT TCOCACACAGGTTCCT
GTATAAGGCTTGT TCTCAAGATTATAT TTACCAACTTGCCGGAACTT TGCCCAAAATT TCTGACCTTTTTCACGTTTGT
CAALATGTAGTTTCACTTTATTTTGAAAATCCOCCCAACATT TTOCACCCATAAATTGACGTCATAGAGTTAATTGAAC
TCGGCTTGATCCAACGATTCCAAGT TTTTCAAAAT TGCATCT ACCCATCAAAMGTT ACGTAGACATCAAACTTCACACT
CTOCTGAGTCAGTGTGCAAAATT TCAAAACGT TTTACCAATTGGTICTATGCCCTGTCATAGACTOOCATGCAGG AL AL
ATASATAAACAAGAATAATACAA AACCTAGALACACAATCCCTCCCT TCCCAGCTT TCCTGCT TGCOCCCCAATAATGA
TTTCAACAAAGTAGACAAATALL TAAAAATATCTAATATALANT AAGTGATTGCATAACTATTCACCOOCTT // AAGAC
CCTCAATACTTATCCAAT TACTCAT TT TATCT TCTAGACTTT FATT TCATTCACATTAAATCAALTTGGTTTTCAATTT
CACATTAAAGACGATTTTTTCTCAAAL AAGOCTAATTCTCTCCCACATCATTCATTTAALACCAL ATCAAGCTGAGTAT
TTTTTCTA

1 J1#Cn-Tel#: EFRIFFI451E(5'-3")

OB Rk 70 3 R Cn-Tel S Je B I R Tel (A S e [ T8 s PRARRILRE SR A" TAY 73 53 2 7R Cn-Te L AR Tl U BEAL i </ /73RN I

A 1 7 41

Fig.1 Characters of transposon sequence of Cn-Tcl in C. nasus (5'-3')

Single lines under nucleotides denote the inverse repeat of Cn-Tc1, and double underlines denote that of the Tc1-like transposon inserted into Cn-Tcl;

the black TA indicate a site Cn-Tc1 inserted, and the oblique-black TA indicate a site Tc1-like transposon inserted; double slash show the omitted

nucleotides
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24 XK, R JIBEIETel i BT 19 0> TR Lo 4 DL AL I 38 X 159

—AEHYETel, 21K 1040 bp, WS & EE Y
947 bp, KigE“TA”ZEMH (E 1), A M2
Tel5 2 10 B i 58 £ (Neogobius melanostomus) )2
Tcl%% )% 1 F 51 (DQ778518.1) B A 1w BE AH L1
(81%), FEMWAHARZETC IERhE KA T KA

2.2 Cn-Tel¥: B RERF 50

B2 B 1612 1k T-, Cn-Tel %% i i 3 [H 15
M 2 AS237 N2 MR . PSORT I 70 Mr &3, ¥4
fA) 55 3007 i (RKKR) FTER 447 45 (KKRH) 4351 47 14~
patd-typel% R & (i 5 %5 o & HIi DNAZS A 18"
42~1 121X [ia] HLBRJE -5 ff1 MR e (HTH)” A9 PR <7 45
¥ BRI R kI B A E i <“DD34E” %4
¥, Cn-Tcl5 it (Pleuronectes platessa)ft-EL i M)
PPTN#: i i (CAC28060) 1 AH Ll H 56%,
HTHZE #4055 AR (E12), 3¢ B Cn-Tel % i i H.
ARG BE A LAt A 1 A e R B Y 1 O

T, WRES (Ll Cn-Tel %)%
/ . )

f
!
|

(a)

70 -

60

50 F

40 -

30 -

GCEE/%
GC contents

20 -

0 1 Il Il 1 I
10 20 30 40 50

Bl R
nucleotide sites

(a)

23 Co-TelfL S MUEFF5 4

SIATCn-Tel M BT 51 &30, LU ALk
0iC %, H-188 bpfir & Ab HAA —A~E 58 3 4 1 1k
TE(GT),6-(GA) 4, +154 bpfii b BAG — > 58 %%
AU B R (GA)7. PN GCH =504, LIk
10N Bl FE 507, 7650 bphY K EEJE N, I
A BA RS NGCH &, BEJE & M3 1)
GO H e sh 431 (B 3-2), AMIE L TFHEE-T
R (1E13-b), FWICn-Tel 78 155 5L K 41 14 Ry B AL
O3 o R A 53T B GC = 1 4 AR
M, G EE B b e R AR, S AR B AR R Y
U L7/

24 Co-Tel#E KB SEM ST

Cn-Tel Y E A FURi/E A ARHERE, LL10fF 35k
Fi ke, 3NLUREIFTqRT- PCRAMHT . 5 DLELY)
XTECAE R AR A, B0 24X (threshold cycles)
Dby, MdbREfL . 458 PR, Cn-Telfy i

(b)
2 JIE7Cn-Tel TN AV 4% FEBE (a) 5 85 PPTNAE: FEER (b) 7 51 Y = R 2544

Fig. 2 The three-dimensional structure in the predicted transposases
of Cn-Tel (a) in C. nasus and PPTN (b) in P. platessa

70 -
60 |
50 .
= 5 40
IH =
41 8 r
Qg 30
NG
20
10 [
0 1 1 1 1 ]
10 20 30 40 50
L E-S gy
nucleotide sites
(b)

3 71 Co-TeHEANIRHEME@MEAENED)FIIHGCEE
Fig. 3 The GC content change curve of the flanking sequence of Cn-Tcl

in C. nasus insertion site at the left (a) and the right (b)
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160 Ko %R 40 %

KR MERE AP B 5% 92.378%, T804 b i it 2%
HFE: y=-3.519X+61.80, 1 F%$00.965, ¥ ¥
R A 5 R BT A qQRT-PCREE X 7 B Bk . 18
i bR e LR R, DL LN 4l K /N3.534
p AR, JIERYIEIL . Ll TFAEEW . E&LEH
WL R A R S B A R 1Y) Cn-Te 148 DL 5l 24
}3.140%10°, 2.992x10°, 6.876x10°, 5.205x10°,
5.531x10°F13.046x10° 1~ (1€14), FPRE (] 45 DL 75
25T R, VEIVL . Rl SEWIRRRE Z Y 2
SEREFEP>0.05), RAXIMFHE, SH
Tl AR A 22 5 (P < 0.05), JTREEW . FBFHH 5
KA FRE 2 (8] () 22 S RN .3 (P > 0.05), IRA G
55 A FR Y 2 S 25 (P < 0.05),

8 000
7000 T
6 000
5000
4000

3 000

2000

1 000
0 !

1 2 3 4 5 6
El 4 Cn-Tcl7£ 7] 877 E]# 8 o 493 L (n=3)
LEWTs 200 PHWT: 30810 4BEEM: 5. 50 6. KW
Fig. 4 The copy numbers of Cn-Tcl

# 1%/~ copy number

in C. nasus populations

1.Chongming;2.Poyang Lake;3.Jingjiang;4.Dongting Lake;
5.Xiangshan;6.Taihu Lake

3 iR

HTelf% B ZDNAYL R K i+
oS mN K, EEE. Y. BAED
Yr. 28 BRI LIS A T A R,
FLAE R RRAE 2 Bk 9 M) 25 T TR (inverted terminal
repeat) 2514, T[] Ry i A i A i L 1A . A B SR R
MHZERATIRIRG Y, 380 B K Tel 5 sl
FRAERY Cn-Tel, i8R 28 h A v B 26
Tl %% ¥ . Cn-Tel Wi B A 5k 56 % A ITRES
F, DA RN EE T A XU 1 BR T 9 i e i, R
FOBAE IS T L P - 1 55 U1 K5 W ML ] 36 A 7 5 e
FadA, TEHARRARN SRS, LI“TATA” N
ZARGL BT, AR LI, Cn-TelH &1
“TATA” J¥ I AIAE R SZ AL, $E2E Tel A
YRR R ERANY, RECn-Tol 7 M K1

http://www.scxuebao.cn

AR R B B B . A WE SRS, 28
Te L4l A B 52 A0 5 i M3 7 5, B % 1 R 20
BN B AR, L DNAGE A4 1M 35 45 S e 00 B
FEFXF P E T Z AR AT B AR5
XF Cn-Te 1Yl 38 5 31 /i 504 Bl GC & B 1 4 i
ST, RILGCHE &R bR R R, Sk
T AR, TTATH Bl m . X RUIBR T Fikik
PR, JETeldl AFEAL 238 HAT & & AT X IR fh
b

AW R B, 5 )% T AR 18 09 D7 o2 i
K, fmEERANNEINEoR8Z, FlanTdrlfE
BE 5 1 (Danio rerio)%E H 41 N E A5 3000145 D117
T B AR 00 5% 8 A A — Rk B AL, R
M EMAMBGERA EmA . B EBEIEMN,
T EAERE T BN NG - B - B
M, S —Jr i, AR, B IR
MHER , LA A8 DLIE 75 ST o il
m, BES M Tdrl % F ooy ozsh
A%~6%"", WL 45tk (Salvelinus namaycush)Tsn1 7T
19 25 5 R 7.8%~10%"", 1M1 ] 6 (Salmo trutta
Sario)Y IS Te LAk Ay 1 U 26 JRE 1100 56 )6 A 1R
Ja, b BRI R A T A, R DLE
JPA 225 . AR Cn-Tel )74 22 5K
0.3%~0.7%, B @AKFTdr1fITsnl, W] HEM R
TE T Cn-Tel AR T 855 55 PR 21 1% R) 42 1

mtDNA Y H e ] X 42 5 50 oA s, 4L
BRI T F A2 R R EN R,
HAME W] B & A2 T 293.5~4.7 )3 4F By #4597 1 R
W1, BETIEL T3 RHFARER, TI8Y A
1 ST R AW 1A 27 S 1R B 1) ) 37 43 B & B
AN TR) ) o B B & A — i 1 S PR S i BELRRG L 3 AR
Tl Fof ) A R B 0 R (AR 46, Gao%E ALK
VG ROV TR IR 1 40 A 0 D 8%, DA [R) I 35 1) 6
25, BB T JIETRRE IR SR sS, MRET
PR . RILII6E 5 5 I YRR S22 A
RN BaE o KB, KT IR AR
T SR 2 A E A A IR 2 B4 0 R )
5% 1E AL ZEFPRE AL I B BE . ARWF T4 R BR
Cn-Te 1V JA& 781 B2 18 . 7805 BH ) R0 A W90 25 2 S 78
TR (0 95 DB 35 5 T 52 W0 0 o VRN 4R 1 45
Ui U BRAE o 3K AT RB ER 000 i 78 AR A 35 N IR 7K
Wit e, 0 TSR, R ot ki
M, Cn-TelidFAT T REM BT - K, MIiH5
N E 2 RidfEFim A, i5RA



2 H

XK, R JIBEIETel i BT 19 0> TR Lo 4 DL AL I 38 X 161

PR A R e R E e, S BB
U2 & A A . X RN Te L 5% e 7 19 1% g R iF 5%
KALTIBEA R A= 2580 A p I PR AR L 1 R B

SE

[1]

Whitehead P J P, Nelson G J, Wongratana T. FAO
species catalogue, Clupeoid fishes of the world
(Suborder Clupeoidei). Part 2. Engraulididae [C]. FAO
Fisheries Synopsis, 1988: 305-579.

JESCT, WA, M. B A2 X 42 Fr 21 A7 5
L AT R (K 0T A O], B2 RERE, 2007,
15(3): 224-231.

Tang W Q, Hu X L, Yang J Q. Species validities of
Coilia brachygnathus and C. nasus taihuensis based on
sequence variations of complete mtDNA control region
[J]. Biodiversity Science, 2007, 15(3): 224-231 (in
Chinese).

sk, GRS, e, 55 KT IRIE YR 28528
4 3 5 R IR —— e 1R i (H 33 32 1 L s A
23], B R ER (AR BER), 1976(2): 1-12.
Yuan C M, Lin J B, Qin A L, et al. The history and
present situation of Coilia classification in China [J].
Journal of Nanjing University: Natural Science, 1976(2):
1-12 (in Chinese).

XA, SfLAE R, 54 I SR e R A 8 4 R A
1k 5 BB IR B A H. 26 R [T]. K= 243Rk, 2008, 32(2):
229-235.

Liu E S, Bao C H, Wan Q. The changes of the catch and
age structure of lake anchovy and the relationship with
environmental variation in Lake Taihu [J]. Journal of
Fisheries of China, 2008, 32(2): 229-235 (in Chinese).
XA, RESCTR, M4, 5. 8 Tol 54 R T 583 E[T].
o ERNE: ZEArRLE, 2011, 41(2): 87-96.

Liu D, Tang W Q, Yang J Q, ef al. Recent advancements
in Tcl-like transposons [J]. Scientia Sinica Vitae, 2011,
41(2): 87-96 (in Chinese).

Finnegan D J. Transposable elements in eukaryotes [J].
International Review of Cytology, 1985, 93: 281-326.
LiuD, Li Y'Y, Tang W Q, ef al. Population structure of
Coilia ectenes in the Yangtze River revealed by insertion
of short interspersed elements [J]. Biochemical
Systematics and Ecology, 2014, 54: 103-112.

Aziz R K, Breitbart M, Edwards R A. Transposases are

the most abundant, most ubiquitous genes in nature [J].

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Nucleic Acids Research, 2010, 38(13): 4207-4217.
Nandi S, Peatman E, Xu P, ef al. Repeat structure of the
catfish genome: A genomic and transcriptomic
assessment of Tcl-like transposon elements in channel
catfish (Ictalurus punctatus) [J]. Genetica, 2007, 131(1):
81-90.

Korswagen H C, Durbin R M, Smits M T, et al.
Transposon Tcl-derived, sequence-tagged sites in
Caenorhabditis elegans as markers for gene mapping [J].
Proceedings of the National Academy of Sciences of the
United States of America, 1996, 93(25): 14680-14685.
Pocwierz K A, Burzynski A, Wenne R. Family of Tc1-
like elements from fish genomes and horizontal transfer
[J]. Gene, 2007, 390(1-2): 243-251.

Lalitha S. Primer premier 5 [J]. Biotech Software &
Internet Report, 2000, 1(6): 270-272.

Van den Broeck D, Maes T, Sauer M, et al. Transposon
display identifies individual transposable elements in
high copy number lines [J]. The Plant Journal, 1998,
13(1): 121-129.

IRANAR, TR, B, . JIBER R AU PR R
UG R L X DNA S T [T]. L ve R 24,
2012, 21(4): 481-488.

Xu G C, Dong J J, Nie Z J, et al. Studies on lactate
dehydrogenase isozymes and DNA content in different
tissues of Coilia ectenes [J]. Journal of Shanghai Ocean
University, 2012, 21(4): 481-488 (in Chinese).

Plasterk R H A, Izsvak Z, Ivics Z. Resident aliens: The
Tcl/mariner superfamily of transposable elements [J].
Trends in Genetics, 1999, 15(8): 326-332.

Vigdal T J, Kaufman C D, Izsvak Z, et a/l. Common
physical properties of DNA affecting target site selection
of sleeping beauty and other Tcl/mariner transposable
elements [J]. Journal of Molecular Biology, 2002,
323(3): 441-452.

Izsvak Z, Ivics Z, Hackett P B. Characterization of a
Tcl-like transposable element in zebrafish (Danio rerio)
[J]. Molecular and General Genetics MGG, 1995,
247(3): 312-322.

Le Rouzic A, Deceliere G. Models of the population
genetics of transposable elements [J]. Genetics Research,
2005, 85(3): 171-181.

Reed K M. Tcl-like transposable elements in the

genome of lake trout (Salvelinus namaycush) [J]. Marine

http://www.scxuebao.cn



162

Ko AR

40 %

[20]

[21]

[22]

(23]

Biotechnology, 1999, 1(1): 60-67.

WHH, BT, Wi s, . WAREIEF AT Tcl-
Like® e 1) 7 SV AR RFAE 73 M (0], L v R 2o
%, 2014, 23(1): 15-21.

Guo X M, Li F G, Jiang X Y, et al. Evolution analysis of
Tcl-like transposon in Salmo trutta fario genome [J].
Journal of Shanghai Ocean University, 2014, 23(1): 15-
21 (in Chinese).

B, W TE, FEOCTr, 4. KL AR K 8 785t i)
LR AR X P 9 AR S 5 1A% 2 BEE D). B0 %8,
2008, 43(1): 8-15.

Yang J Q, Hu X L, Tang W Q, et al. mtDNA control
region sequence variation and genetic diversity of Coilia
ectenes in Yangtze River estuary and its adjacent waters
[J]. Chinese Journal of Zoology, 2008, 43(1): 8-15 (in
Chinese).

Liu D, Guo H Y, Tang W Q, et al. Comparative
evolution of S7 intron 1 and ribosomal internal
transcribed spacer in Coilia ectenes (Clupeiformes:
Engraulidae) [J]. International Journal of Molecular
Sciences, 2012, 13(3): 3085-3100.

Gao T X, Wan Z Z, Song N, et al. Evolutionary

mechanisms shaping the genetic population structure of

http://www.scxuebao.cn

[24]

[25]

[26]

coastal fish: insight from populations of Coilia ectenes in
Northwestern Pacific [J]. Mitochondrial DNA, 2014,
25(6): 464-472.

FEPHE, oAk, 2%, & AR KBTI B AR 74T L
I AKF=254, 2012, 36(1): 78-90.

Wang D T, Yang J, Jiang T, et al. A comparative study
of the morphology of different geographical populations
of Coilia ectenes [J]. Journal of Fisheries of China, 2012,
36(1): 78-90 (in Chinese).

IRANAR, T I, Xk, &5, KLLA At H- A7 Sr/Cafif
AR AE S JEVL I T B (). K54, 2014,
38(7): 939-945.

Xu G C, GuR B, Liu H B, et al. Fluctuation of Sr/Ca in
otoliths of Coilia ectenes in the Yangtze River and the
validation for the anadromous migratory history [J].
Journal of Fisheries of China, 2014, 38(7): 939-945 (in
Chinese).

L5, JRT I, vk, S 0 D65 A B R
FEFRFIELT]. K 72243, 2013, 37(2): 239-244.

Jiang T, Zhou X Q, Liu H B, ef al. Two microchemistry
patterns in otoliths of Coilia ectenes from Poyang Lake,
China [J]. Journal of Fisheries of China, 2013, 37(2):
239-244 (in Chinese).



24 XK, R JIBEIETel i BT 19 0> TR Lo 4 DL AL I 38 X 163

Molecular characters of Tcl-like transposon isolated from Coilia nasus and
implication of the copy number variation

LIU Dong, LI Yingying, TANG Wengiao, YANG Jinquan, GUO Hongyi

(Laboratory of Fishes, Shanghai Ocean University, Shanghai Key Laboratory of
Marine Animal System Evolution and Classification, Shanghai 201306, China)

Abstract: Coilia nasus occurs as two different ecotypes in Yangtze River. To investigate the cause of the
difference between population structures, we performed molecular clone and transposon displaying technology to
obtain a novel Tcl-like transposon, named Cn-Tcl, from C. rnasus. Cn-Tc1 with full length of 1 896 bp is the first
Tc1-like transposon reported in Engraulidae fishes. Cn-Tcl itself harbored an insertion of Tcl-like transposon of
1040 bp, suggesting that burst of Cn-Tcl occurred in genome for several times. The lengths of inverted terminal
repeats at the 5’and 3’ends of Cn-Tcl were 64 and 83 bp, respectively. The sites at the insertions have a "TATA"
motif. The predicted transposase showed a conserved DNA-binding structure, indicating that maybe Cn-Tcl has
potential for transposition. GC contents of the flanking sequence are higher than that of AT, showing an uneven
distribution. A real-time PCR method was used to calculate the copy numbers of Cn-Tcl in different populations
including Jingjiang (JJ) in Jiangsu province, Xiangshan (XS) in Zhejiang province, Dongting Lake (DT), Poyang
Lake (PY), Taihu Lake (TH), and Chongming (CM) in Shanghai. The copy numbers per haploid genome are
3.140%10°, 2.992x10°, 6.876x10°, 5.205x10°, 5.531x10°, 3.046x10°, respectively. With One-Way ANOVA
analysis, there is no difference among XS, CM and JJ. When the three populations incorporated into one group of
the migration, the difference among the group and other populations is significant. There is no difference among
PY, TH and DT, but when incorporated into one group of the residence, the difference between the residence and
the migration is significant. Our results indicated that the mutation of genetic structure caused via Cn-Tcl

facilitated the adaptive evolution of C. nasus populations by natural selection of genetic mutation.
Key words: Coilia nasus; transposon; Tc1-like transposon; copy number; population
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