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Tab. 1 Primer sequences

5| ¥y Primers ¥ %1Sequences (5'—3")
BAC-I-F CTCATCAAGTTACACTGGCTAC
BAC-I-R ACAAGTGCCATGACAAGC
BAC-II-F ACGTCGCTGTACCTTGC
BAC-II-R AAGCCACTCGTACTGTTTGAA
BAC-F782-F CTCACAAAGTGGCAATGGAAGGGTG
BAC-F782-R GTTGTAAAGTAGCCGAACTGTGGCAA
BAC-IV-F GAACGCAATGGTGAAA
BAC-IV-R AAAGCCTCCTTGTATGG
BAC-V-F TGGACTGGAGGTTCTTC
BAC-V-R TGCTGGGTATCCGTAA
BAC-VI-F ACCACCATCCTCTTACCCG
BAC-VI-R CCTGTGACTTCAGCCTTCT
BAC-VII-F TCTCCGTGTCCTCTTT
BAC-VII-R TTGTTGATCTCGTGCA
BAC-VIII-F ATGCCAAGCAACCG
BAC-VIII-R ATGATGTAGCACCGAAC
BAC-IX-F AGTTTCGGTTCCTTGC
BAC-IX-R GCTCCACTACCGCTCT
BAC-X-F ATTTCAGCAGCAGGTC
BAC-X-R GGTTTCTTGCCCTCACA
BAC-XI-F CAGAGATGTATAGTAACGAAGTA
BAC-XI-R AACCTAAAGGACAATCACAAT
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Fig. 1 Electrophoretogram of fragment F782 in strain A" and strain F of gibel carp (M. DL2000 DNA marker)
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Fig. 2 Prediction of transposons and repeated sequences in F782-BAC sequence

A. F782-BACH 1 S J8 1~ (A RN Tl AN RIEC ) 77 HE R TR AN R R % J82 7, i Sk FROR 6 PR T JT 17, B. F782-BACH P E H 51

A7 AP 5 EL ] R HRR

A. Length and direction of transposons of F782-BAC sequence. Boxes with different colors indicated different transposons, and arrows

showed the directions of these transposons; B. A pie graph of the composition of repeated sequences and non repeated sequences in F782-

BAC sequence
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Fig. 3 Fluorescence in situ hybridization of the DIG-labeled F782-BAC sequence on mitotic metaphases of gibel carp

A, ERRICIFT82-BACT SIRETEARSUF R A 223 B RTINSO IR AL A4 28; B. M ¥ AR ICIF782-BACHT SIRET TEARIIA R A
22 G R A SO0 R AL 282 A, BA BN & R385 5 1 = 2 R L 4 i B A FHDAPIYL (1, U6 (5 50k, Hh s 2 AR id
FIBATEAS 5 R & (s, WH s

A. Fluorescence in situ hybridization of the DIG-labeled F782-BAC sequence on mitotic metaphases in strain F of gibel carp. B.
Fluorescence in sifu hybridization of the DIG-labeled F782-BAC sequence on mitotic metaphases in strain A* of gibel carp. Three
homologous chromosomes with hybridization signals were shown at the top right corner of figure A and figure B. All metaphase

chromosomes were counterstained with DAPI and appeared as blue. The green fluorescence signals indicated by arrows were produced by
the DIG-labeled F782-BAC sequence
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Fig. 4 Differential screening of F782-BAC sequence between strain F and strain A" of gibel carp

AT 51 Ry S IIDNA F BHEF782-BACITF A AL E, T—XI. R 1IADNA R B, By 8 51 Wit (b A2 5 B. 1045 5]
W) NERBIFFIA" 2 T 1974 1 — X)) Hk ], M. DL2000 DNA marker; C. A /E Y IX 43 4R 6IF ZFIA" R [FISCARFRIC 4> HIZE AR HIF 2
FIA RS EAME Y 1 2 S A4 (XD AT HLK I, M. DL15000 DNA marker; D. fRHIF R FA "R MR 2 57 B (XD TR FE 51 i) EL X,
A7 HE /R AR R ATA” AR HOBREE, IR 7 HERF782)% 41

A. Positions of 11 pair primers and the amplified fragments ( I —XI) in F782-BAC sequence, and the numbers showed the beginning site of
corresponding primers. B. Electrophoretogram of the amplified products ( I —X) in strain F and A’ of gibel carp by the 10 pair primers, M.
DL2000 DNA marker. C. Electrophoretogram of the differential fragments (XI) between strain F and A’ of gibel carp amplified by the
SCAR marker, M. DL15000 DNA marker. D. Nucleotide sequence alignment of the corresponding differential fragments (XI) between strain
Fand A" of gibel carp. The identical bases were framed in black, and the F782 fragment was framed in grey
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CHARACTERIZATION, CHROMOSOME LOCALIZATION, AND SCAR
MARKER SCREENING OF A BAC SEQUENCE FOR DISCRIMINATING
STRAIN F FROM STRAIN A" IN GIBEL CARP

HONG Wei"?, LI Xi-Yin', ZHOU Li', WANG Yang', LI Zhi' and GUI Jian-Fang'

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan
430072, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Gibel carp (Carassius gibelio Bloch) has been widely used for basic and applied studies on developmental
genetics and genetic engineering because of the polyploid background and multiple reproduction modes. In this study,
we isolated a positive BAC clone with the fragment (F782-BAC) from a BAC library of F strain based on a 782 bp
fragment (F782) specific to F strain revealed by comparative genome surveys between F and A" strains. Shotgun se-
quencing revealed the complete sequence of the F782-BAC that is composed of 172625 bp containing a complete Tc/-
like transposon and six incomplete transposons such as transposase-like transposon, PIF/Harbinger transposon, target-
primed reversed transcription (7PRT) transposon, and transpon X-element transposon. Using the DIG-labeled F782-
BAC sequence as a probe, three positive green fluorescence signals were clearly detected on short arms of three homo-
logous acrocentric chromosomes in mitotic metaphases of both F and A’ strains. Moreover, differential screening and
sequence analysis of the homologus F782-BAC sequence were performed on the A” strain, and a deleted fragment of
3395 bp was identified in the corresponding F782-BAC sequence of A’ strain, in which includes the F strain-specific
fragment F782. Furthermore, we developed valuable SCAR markers for discriminating strain F from strain A" in gibel
carp. Therefore, the current data provide genetic evidence for polyploidy origin in gibel carp and the identified SCAR
markers for the marker-assisted selective breeding in gibel carp.

Key words: Polyploid gibel carp; Transposon; Tci-like; BAC; SCAR marker



