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1.2 EFE4 DNA 128

FILFNR) T I B A AR B ZE B 4 DNA 2
HEBRICE (8], LB EAEARIEEYA DNA
BBUk B F R g AAHY, Bk S % 30k
(9],
1.3 RIDESSHERNENERFTINE

D) SO 55 A B A B AR B ZH 4 cDNA SCFEH
MKINI FRG X FH)hEM, M T ERER
i+ 2] 4 :5'-CAGGATTTCTGCCCACATACCAC
CA-3'FIF 5814 5'-TCCATGCACATCTGAGAGA
GAGAGA-3’, PCR R & B AR 10 uL,0.5
pL 4% DNA, L5197 0.5 pL, Ti#iF5|49 0.5
pL, 3.5 pL ddH,0, 2 x Mix 5 pL, PCR S %
Bk 94 C 5 min, 35 PMEH (94 C 30 s, 58 C
308,72 C 30 s), 72 C 10 min, P =9 H
8% M R TR M BERE BERC LUK 7358, 4R e ik B
BIEBKAH B ABHITESSEERNNSEAN
FHE,AGBR, LHBERIHET 4 CI
BRI . LLZTCHE K AR, B LA B A
) PCR R & F1 PCR 4 3§ S b 479 3, SRR
Bk S B A, S IR
1.4 MKLNI EFAES FIIREERMS

DIARSL MR R AR 2 cDNA SUEH
MKINI EH 455 X 55 R 26, 75| Y5k
MKLNI #4340 DNA( HO9ORF;5’- AACGGTC
CCAGTGCTCGCTC -3’ ,HO9ORR ; 5'- GTGGAAGA
GCATGCAGTGTCCAATG -3') ,PCR R i1k & M
#RAH 50 pL,1 pL 4R DNA, #5149 1 uL, Tilf
B4 1 uL,22 pL ddH,0, 2 x Mix 25 pL, PCR K
MR 94 C 5 min, 35 MEF (94 C 30 5,58
C 305,72 C 1 min 45 s),72 C 10 min, FFZ
Fo. BER 58RI & MKLN] 2£EAX S F)
53 5 4 ( Danio rerio )" 1 41 #% R Jr fl
( Takifugu rubripes) """ MKLN1 3t B 347 e 3F, T
) B N 2H 45 #4 (hitp://useast. ensembl. org/
index. html)
1.5 RT-PCR RATHE#HERERTE

43 AIE 100 mg AW EA KEE SKE B
R BEAR 3B LA AN B IR R 3y TI By ik B
F 1 mL ¥ Trizal 5735, 5 RNA B34
BBHECER[12],

B 3R A4 35 RNA, R 18T 2| 4347
B, UREFZHES R MMLVRT K/l &
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(Promega A 7)) AT 4R LW 7 k. P 3E[E MKLNI
FEF 4 7 31 19 51 4 HO9ORF 1 HO9ORR # 47
PCR ¥ 1, RNIARBERN 25 uL, 85 2 pL
BEMR cDNA,1 wL E#E5147,1 wL T #5147, 16
pL ddH,0,2 x PCR Buffer Mix 2.5 pL,MgCl, (25
mmol/L) 1.5 pL,Taq f§0.5 pL,dNTP(10 mmol/
L)0.5 pL, PCR /RN 94 C 5 min,35 4
&3 (94 € 30 s, 58 C 305,72 C 1 min),72 C
10 min, ZEARKEHIKE BN Atk SEEFIIFF

2 5HR

2.1 MKLNI cDNA FIIREFREEHHIE
FolE it

TER & 88 cDNA CE H 15 B 9 SFU-GT7-
A008-HO9 ¥ 31K 2 629 bp, WL F| 2R &2
GenBank (%5 % GT226477) , @it b — 4%
LN F, 1583 1 122 bp [$%), it GenBank [,
ST RS N B B MKLNT 21, & a
BEE R B E BRF 5 #1T Blasn 3T, B
H53E D i MKLNI 75 99% 8oL ; Fl FH i &
H h B aRtg i R BR T 5 ¥ 47 Blasin L3, BR
HERDE K8 R T8 MKLNI & 100%
ik, 5+ JLAYFE 99% HAE L, L%
HEEAFHASRP S ERT, XTREREED
TR T RBLR SR Ko

MKLNI ¢DNA FEF7E 707 bp 44 15 4~ CT
BEEMMTER, AR T ERES| Y5t 5
kBRI & F A ES R EAREKET 25
B, HH TR BIE, R HHLE 4 FEXUF
5, HEBEEH DA (CT),y, (CT) ., (CT), A
(CD) ,(E 1), B—MHEEEHRARNEZENM
M, RWEMA MKINI RNl 2xEHE, RERD
£ FILLIE 2R 7t 4 FE DR 4 7 1) , MKLIN T 7833 4
R R IR E, BB 2R R ME,
AT, RA BARL RN, M EEE T
2.2 WITEFIETF MKLNI £ 10 B&FXiE

#1122 bp ) MKLNI ¢cDNA B3| 538544
FLLEEAR T iRy MKLNI #3475 35617 bt
S8, RBLE CT EEMM T ERFFIR B MKLNI
EEME 10 AT TR, AT HES
MKLNI #£HA%E 10 A5 FXE, ¥ A —MK
B 593 bp HFFI(E 2) ., 510 W& FFFI&
BN GT-AG” 451 , M T EFFI FEAR
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510 T K,

H AAGETTATATCITTE

A 0 RG 3 16 CARMGCTTATGTETTTCTC
B ¢ 3G CATTTATGATGAATAGTTCARTRTCTCTCAGAA AAGLTTATEICTTRCTOTCT,
C

D

A A H
CATACCACCABG - TITTACAGATTTATGATGAATACTTCAGTOTETCTCAGAAAGTTHAACAAAGCT TATGTETTTCTCTCT
CATACCACCAGG -~ AGTCTCCCTTTTACAGATTTATGATGAATAGTTCAGTGTCTCTCAGAAAGTTGAACAAAGCTTATGTCTTTLTCTCTCYCTLTCTCTOTCTOT - e e

Bl FRAREHGFHMIESTERFIEZER
Fig.1 The microsatellite polymorphism and sequence contrast of different grass carp populations
M g pBR322 Marker; H09 S %4 cDNA SUEPRBIE) SFU-GT7-A008-H09 ST BB HERFF, KM TR FFERZEN (CT) 554,
B.C.D SAHIRKRER IO (CT) . (CT) 5. (CT) 49 (CT) BB

HO90OR

1 AAC GGT CCC AGT GCT CGC TCR TGC CAC AAG ATG TGC ATT GAC TCT 45
1 N G P S A R S C H K M C I D s 15
46 CAC CGG AGR CAG ATC TAT ATG CTG GGC CGT TAT CTG GAC TCC TCC 90
16 ¢ R R Q I Y M L G R Y L D s s 30
91 GTC AGA BAC AGC AAG TCC CTG ABA AGT GAT TTC TAC TGC TAT GAC 135
31 v R N S K s L K S D F Y c Y D 45
136 ATT TAT GCC AAC ACG TGG ACC CTC CTC AGC GAG GAC ACG TCC GCT 180
46 1 D A N T W T L L S E D T S A 60
181 GAC GGA GGA CCC ARA CTC GTIG TTT GAC CAC CAG [GTA CCG CAT TTT| 225
61 D G G P K L vV F D H o Vv P H F 175
226 [pAp TTA TAC ARA ATT ATT CAG GAT TTC TGC CCA CAT ACC ACC AGH 270
7% K L Y K I I ¢ D F C P H T T R 90
271 [BGT CTC CCT TTT ACA GAT TTA TGA TGA ATA GTT CAG TGT CTC TCA 315
91 s L P F T D L *

316 [GAA AGT TGA ACA AAG CTT ATG TCT TTC TCT CTC TCT CTIC TCT CT(| 360
361 [TCT CTC TCT CTC AGR TGT GCA TGG ACT CTG AGR ABRC ACA TGA TCT 405
406 ACA CTT TTG GTG GTC GGA TTC TGA CGT GTA ATG GCA GCG TGG ATG 450
451 ACG GCA GGA CGT CAG BAC CTC AGT TCA GCA GAC TTT ATG CGT ATC 495
496 ACT GTC AAG CTG GCA GCT GGA GTC TAC TCA GAG AAG ACT CGT GTA 540
541 ACG CAG GGC CAG AGG ACA TCC AGT CCC GCA TG GAC ACT GCA TGC 585
586 TCT TCC AC ) HO9ORR 593

H2 &%10 H&FHEE MKLNI ERAHS F5
Fig.2 The MKLNI genome sequence of Ctenopharyngodon idellus including intron 10
BEHLDIHAR LT3 W77 HO9ORF 71 HOOORR; RETEARA ST 10; KPP REATRRARMTEF.
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Fig.4 The gene structure and the alternative
splicing of MKLNI1
A% MKLN! ZERMZEH(BEHAERARE T 10, KIExR
BT B AMTEFNEASTHRMERE RERE
MBS F2E;C hERRABIN MKLNI 2 H WP Fh ] BB B
Ko

BB A AR R RAE AR

REMT A BE, 161 bp & T8 BT Ui 432 bp Ky
8 B 144 ASEEEBR, T 593 bp B B R
G5 9T NRAFEMR, WRFEH MKLNI #RKSHE
T 10 ZRTEEASHER BOBIR B934, BT 593 bp
161 bp K& T 10 RGBT & 3 BOXESM B
TaBEE 97T N R[EARNBRANE T 10 F K
“TGA” & I WS T & A R BFA 1L (E 2) , X
ST ERESL A kelch HREBER, ™
AR ERENEH.

S A R G S SK W BORR T BR A
3B JULBI AN BELE 4R MKLNI 2R 235, &9
I8 B AR BT BRAE L UL DY A5 1 W 3K 5 7 4
SR TERA A E T 10 Ky 593 bp
B B FIBT YT & 7 10 # 432 bp JE A B, &
HL 593 bp W RANRBBEHBERT
432 bp ERARIFBEE (B S5) o

Marker FEiE Bk HTHRRNE WLBY #E8L B L% &

593 bp
432 bp

ES5 MKLN] ERERE&&AARAT TN RS
Fig.5 Different expression of MKLNI in the tissues of Ctenopharyngodon idellus
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MO R 1 ~6 bp BB YE AT
HBIBEEF" B 5HEEMmE SR
3, HC AN Y 60 5 B 43 B, 4 o R R 9 kL B R
EH.DNA BH. ARSI BANERBERE
& AR ANERETILERERTE
A6 BT AR T a5 X R4S X, 4 n
TEALESEREHRIT 5264 1~(AC/TG)n 4
TEESHME™, MIBEESHERTR—
BB S 7E A R A ) A K R — A i 1E
BHASERBEHAZ AR DEMSEE SR
R E AR, AR EREMTE LT R
R BRI DR AL S AR AR R | R HOR R,
DB %5 P 7 B P S LR 7S

A BRI 2 mRNA Bk B9 AR 7 B 8 07
R, Ho i EA S 5 B F 8 8 B s
B , TN T B [ B BB mRNA , B1FA5 2] £
BAR, TS ERSEREETEREY
i 3F H B AR R B R R 2 b, b, 7E X
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6 400~ ABEHEA LK 63% MEHEFE
WARBT B4 A4 Y b mRNA Bk B9 T
R RE AR R E A A B R AN
EEHH, AREEEDRPE TEENER.
AR IR E M MKLNI B E M P EF S A F
WETF 10 1, ZHS FRET M FERA, B
FHEZMTERFF 39 bp G (& 2) HP“TCA” %4
IEFE TS EEFRL L, B T E B3
ARHEZ RS AE W EEN R,
EHREFI10 FRMIDE(CT) EREHEHAH,
REEMZNS FHNE, AFESRE—3H
B5E,
BREHFRATNENENFES TR
SRR AR LR EN IR, MEEA CC
LR F CcCL24 1 cCL26 R, i FHBP—A
HREARMASTFREEN I, FBEFENS
FHKIEBEEFTCGA” BT TREER
HIRIE, R A R ERBNE A TIREE R, T &
ERAERRARPHRZIEBERRERY,
R TP RN 2188 AR T il MKLN1 2R 4
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5, R BPYIFPE) MKLNT BB kelch S5 IR
AN EE, BB PR ERY muskelin Hr LA~
kelch & F¥ 1 BB 17 {51 4H L 2h BB, L 4N 7#E COST B,
C2C12 ZHffiHb 3 235 muskelin, S EIRHE — 1
kelch ZEFF R4 F T34 40 fF1 hTSP-1 3R FevmBR
REREL AR R EBRPIERN B BESH
HSERE A kelch Z5HIRA By R A GRS EE B B 2R
ARER e H R BB A A , 440 HCF-1 o B
IBHELE M ER 4 ik K RAG2 H i) S RBH S
FEHGBHEAREEAS A6, XEXT
kelch 4514 R AP HI B AR SR A T SEREEY) B IR
GTEAT YR E B, El
ABSETEE AP R I — 4~ MKLNI B %
A, HTHET 10 R BXES) BT 5
BRI 97 IR BB N E T 10 PE“TCA”
K ILEETFEEARBEL L, XFEREST AR
ZE—A kelch 53R A9 | B, AT W BB B0 15
MEBARERAG IR,
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Polymorphic microsatellite in the alternative splicing transcription of MKINI
in Ctenopharyngodon idellus

XU Bing', XU Yi-ping’, BAO Bao-long'
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Shanghai Ocean University, Ministry of
Education, Shanghai 201306, China; 2. Bureau of Marine and Fisheries ,Yueqing 325600, Zhejiang, China)

Abstract; Muskelin coded by MKLNI gene participates in signal transduction, cell-matrix adhesion and
cellular component movement as an intracellular protein. In previous study, MKLNI containing 15 repeats of
dinucleotide ( CT) was identified from a ¢cDNA library of grass carp, Ctenopharyngodon idellus. To further
investigate the polymorphism of the dinucleotide, we examined ten individuals from three different grass carp
population in this research and identified other different repeats of dinucleotide as (CT),, (CT),, (CT),
and (CT) ;. Each individual owning at most two loci indicates only one copy MKLNI in the genome of grass
carp. Compared with its orthologure in zebrafish ( Danio rerio) or fugu ( Takifugu rubripes) genome, the
dinucleotide microsatellite was found not in an exon, but in one intron corresponding 10th intron of MKLNI in
Danio rerio or Takifugu rubripes. Further investigation mRNA fragment spanning from 10th to 11th exons
showed that there existed mRNA alternative splicing in MKLNI and the microsatellite was indeed located in
unspliced 10th intron in grass carp. Terminal code “TGA” locating in unspliced intron leads the transcript to
translate into truncated muskelin. The truncated muskelin might lose partial function because of kelch domain
broken. Moreover, the abundance of unspliced transcript was higher than that of spliced transcript in gill,
intestine, head kidney, skin, hepatopancreas, muscle and kidney. Taken together, the microsatellite we
found in one EST of MKLNI is from an unspliced intron, and the unspliced intron leads the transcript to
encode truncate muskelin.

Key words: Ctenopharyngodon idellus; MKLNI ; polymorphic microsatellite; alternative splicing transcription
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