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Interchromosomal Trans-Splicing of DMRTI
Gene on Chicken Chromosome Z

/HAQO Yang, YU Hong-shi, LU Heng, YAO Kai, CHENG Han-hua™, ZHOU Rong-jia”“

(Department of Genetics and Center for Developmental Biology, College of Life Sciences, Wuhan University, Wuhan 430072, China)

Abstract: Sex determination/differentiation is the only developmental process involving two types of cell divisions
(mitosis and meiosis) . Analysis of transcription of key gene DMRTI in the process showed that DMRTI gene on the chro-
mosome Z was trans-spliced with CENP C1 on the chromosome 4, CD5R on the chromosome 5 and 37LRP/p40 on the
chromosome 2, which composed a rare form of transcripts DMRT1-CENP C1, DMRTI-CD5R and DMRTI-37LRP/p40
respectively. Overlapping regions between splicing sites on both chromosomes were observed, which would play an impor-
tant role in the interchromosomal trans-splicing. The findings that multiple genes on different chromosomes are trans-
spliced simultaneously with the DMRT!I during transcription undoubtedly help in understanding diversity of gene regula-

tions at transcriptional level and sex determination and differentiation mechanisms.
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1.1

1.2 RNA cDNA

RNA  Qiagen Total RNA Kit

Promega

Rnase-free Dnase
1 pg

SMART ¢DNA  Clontech SMART ¢DNA Synthesis
Kit

1.3 3'RACE
SMART c¢DNA CDSIT 5’
ATTCTAGAGGCCGAGGCGGCCGACATG T *°NN 3’
SMART c¢DNAs gDMF1 5" GCAAC-
CACGGCTACTCCTCGC 3" DMRT1
DM 5'
20 2L 10 mmol/L. Tris-HCl pH 8.3 1.5
mmol/L MgCl, 50 mmol/L KCI 200 pmol/L dNTP
0.2 pmol/L 1 U Tag DNA PCR
94 C 3 min 94 C 20 s
68 € 60°C 30s 0.5C 72
C 90s 8 94 C 20s 61
C 30s 72 C 90 s 30 72
C 7 min
1.4
3dphRACE PCR E.Z.N.A Cycle-
Pure Kit pGEM-T Easy Promega
TG1 PCR PCR
CDSII "ATTCTAGAG GCCGAGGCGGC-
CGACATG T NN 3' gDMF2 5' GCTGAAGCT-
GAAGGGGCACAAGCGGTT 3’ 3'RACE
PCR PCR 94 C 3 min 94 °C
25s 65 C 30s 72 C 90s 35
72 C 7 min
Southern Dmrtl cD-
NA 1.48 kb GenBank AF421347
Dmrtl cDNA PCR
E.Z.N.Gel Extraction
Kit 52 5" GTTTGGCAGTTG-

GCAGCA TAGT 3" 1500r 5'AGTTTGATTCTGAA-
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GAGTGCCCC 3’ PCR 3
2min 12000 J/em* 55 C 2 DMRT1 4
h o-¥p 55 C 16 CENP C1 GenBank nm205051 5
h 2xSSC 0.5% SDS 2xSSC 0.1% CD5R CDS5
SDS 0.1xSSC 0.1% SDS 55 <C GenBank hmm8859 2
X 37LRP /p40  GenBank xm418817
1.5 DM-
DNA cDNA RTI-CENP C1 DMRTI-CD5R  DMRTI-37LRP/
NCBI Blast p40  GenBank AY448020
UCSC  hitp www.genome.ucsc.edu AY448021 AY448022
Blat DMRT-CENP Cl 4
4 CENP C1
2 19 CENP C1 3'UTR DM-
2.1 DMRTI 3'RACE RTI1-CD5R 7 4 5 6
3'RACE 920 860 810 bp DNA 7 5 CD5R DMRT1-37LRP/
DMRT1 Southern p40 6 4 2
1 DNA DM- 37LRP/p40
RTI1 mRNA  AF123456 /p40
3 DMRTI DM 3
3 DMRTI1 DMRTI
Blast DMRTI DMRTI-CENP Cl 232
5 3 DMRT1 DM CENP C1
1 2 4 5 3 225 19
3 3'UTR  DMRTI-CD5R 239
3 34 DM CD5R CD5
3 CDR
2.2 DMRTI 3’
DMRT1 DM-
2 DMRTI RT 1-37LRP/p40 259 DMRT1

A

- ..

B
1 DMRTI 3'RACE
Fig. 1 3'RACE analysis of chicken DMRTI
PCR B PCR Southern A Clone PCR products B Southern blot hybridization of PCR products

1 DMRT-CENP C1 2 DMRTI-CD5R 3 DMRTI-37LRP/p40 4 Lambda DNA/Hindlll + EcoR | marker.
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Lk DMRTI 15 R a4k CENP Ci
— Ll 1
/%'TFF [T X)) FRTF (T4 | N4R)

_______________________________ A DMRTI-CENP CI ¢DNA

97 ORF 849 (1 048 bp)
7ufaik DMRTI S0 ik CD3R
H—t—
"""""""""""""""""""""""" | DMRTI-CDSR ¢DNA

T T — ¢ e b (L 100 bp)

EHEMAL (539-546)
LRk DMRTI 2F Rk 37TLRP/p40
. e ettt -
H b 1-2 01385 F U s-a{408-g9T)
DMRT{-37LRP/p4GcDNA
97 v ORF 933 (997 bp
AWM (306-402)
2  DMRT-CENP C1 DMRTI-CD5R DMRTI-37LRP/p40
Fig. 2 Interchromosomal trans-splicing analysis of DMRT-CENP C1 ~ DMRTI-CD5R
DMRT1-37LRP/p40
DMRTI mRNA 5’ ATG CAB82427.1 AAF12826.1 AAKS57706.1
AAL25080 DMRTI DMRTI 5' DMRTI mRNA 5’
ATG

Because of unknown 5’'sequence to start code ATG of DMRTI mRNA we deduced the 5'sequence of chicken DMRT! according to amino acid

sequences of mouse AAF12826.1 rat AAKS57706.1

en DMRTI .
DM 37LRP /p40
37LRP/p40 LMWWML
1 Clausse et

al 1996  DMRTI-CENP CI DMRTI-CD5R
TGA DMRT1-37LRP /p40
TAA 1 DMRTI-CENP C1  DMRTI-37LRP/
p40 AATAAA DMRTI-CD5
3 DMRTI-CD5R

8 CCATCCCC DM-
RT1-37LRP/p40 7 TGAGC-
CA

2.3 DMRTI

DMRTI-CENP CI  DMRTI-37LRP/p40

GU-AG DMRTI-CD5R  AT-CC
GC-AG AT-AC
1 34
bp
RNAStructure Mathews et al 1999

pig AAL25080

and supposed that no alternative splicing at 5'region of chick-

DMRT-CENP C1 DMRT] -
CD5R  DMRT1-37LRP /p40
3

DMRT1/ dsx/mab-3

DM
dsx 3’
DMRT1] dsx
Guo et al 2005 Huang et al 2005
Burtis & Baker
1989
DMRTI
3 3
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Tab. 1 Splicing sites analysis of chicken DMRT1 and interchromosomal trans-spliced isoforms

Transcript

Exon

Splice site

50

5'splice donor

Intron size

3!

3’splice acceptor

kb
1 CCGTGCAG gtgagacg 1.87 gtecccag GTTGCACT
2 ACCACCAG gtcagtge 19.26 tittccag AGGGACGG
DMRT1 3 AGTGGCAG gtatgatg 9.90 ctetacag ATGAAGGG
4 AGCGAGAG gtaggtge 23.33 tecegeag TGTTTTCG
5 TGAGGGCGAGTAGGCGC
1 CCGTGCAG gtgagacg 1.87 gtecccag GTTGCACT
2 ACCACCAG gtcagtge 19.26 tittccag AGGGACGG
DMRTI-CENP C1 3 AGTGGCAG gtatgatg — ttttttag ACCACTTG
4 ACCTTCAGATTGAAGAT
1 CCGTGCAG gtgagacg 1.87 gtecccag GTTGCACT
2 ACCACCAG gtcagtge 19.26 tittccag AGGGACGG
3 TCCCTTCC  atccccag — tggeggee  ATCCCCCG
DMRTI-CD5R 4 AGGAAGAG glggegal 0.31 ccacceag GTTCTCAC
5 AGAGAGAG gtaacggg 0.44 teccacag GAGaAGAA
6 TGTTCAAG tggtgagt 0.37 geececca GATCCGCA
7 CGCAACCCAATGAAGCT
1 CCGTGCAG gtgagacg 1.87 gtecccag GTTGCACT
2 CTGAGCCA gttgtcaa — tecgtgag CCACGACT
DMRT1-37LRP/ p40 3 ACAACAAG gttactge 0.88 tgttgcag GGAGCACA
4 CTGAGGAG gtaaagac 0.21 cattgcag ATTGAGAA
5 CCCCACAG gtcagttt 0.42 aattgcag AGGACTGG
6 GGAGTGGTCTTAACTTC
DMRTI 1 5
5'sequence of exon 1 of DMRTI was predicted stop codes are underlined .
47 303
DMRTI i
1 477 bp
4¢6 8*8 18{3 204 223
DMRTI-CENP Ci I [ 871 bp
2845 46 122 %354%‘%@,%
DMRTI-CD5R e T = 936 bp
fr5 5 Yefn i
48 9y 220
DMRI{-37LRPp4} | I [ 818 bp

fr 20 R mk

3  DMRT-CENP C1I DMRTI-CD5SR DMRTI-37LRP/p40
Fig. 3 Amino acid sequences of DMRT-CENP C1 DMRTI-CD5R
DMRTI-37LRP/p40
DM DMRTI DM
DMRTI

Numbers in Figure indicate number of amino acid from DM domain shadow rectangles show DM domain of DMRTI white rectangles show oth-
er coding sequences and black lines show untranslated regions. The numbers in the end under the lines indicate nucleotide numbers of these
¢DNAs. The numbers with arrowheads indicate the different amino acid compared to DMRTI .

RNA DMRTI-CENP
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Cl DMRTI DM DMRTI-37LRP/p40
DMTRTI
DMRTI CENP Labrador et al
¢l 3'UTR 2001 Maniatis & Tasic 2002
ACAT-1 A-
30% Li et al 1999 Yang et al CAT 1 7 Li et al
2004  DMRTI1-CD5SR DMRTI DM 1999 Yang et al 2004 ABP
DNA DMRT1 - 3 10 Sullivan et al 1991
37LRP/p40  DMRTI  37LRP/p40
7Z DMRTI
DMRTI DM
mRNA 11/1W
RNA 77
2 2 AY
RNA DMRTI
mRNA
DMRTI-CD5R
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