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HWE  RH RT-PCR % M i (Mono prerus albus) P mRNA P sgBE3RA T WT1 3, 6 H A X P
I T KTS KWt WT1 5 H 4K 2 Fh2EAL. WT1(—KTS)H 1 236 bp, WT1(+KTS)H 1 245 bp, 5NCBI/
GenBank [ H AW A #E 4T S B8R )7 7 Lbxt, & BB AT 5 R A B a9 WTla A8 UM 35 =i 4 312 93, 200 A
93. 0% , 3 LB ATT35 78 #2 Jk ity EL AT AR (LU PEAR vo 0 S48 25 0 IX 3, R HEAL T 0 M & B, BB W1 LR 5 Rl A
Bith WTla BEHN—F ., WT1 FFAEBEEVEMR B B BORLC WE 0 20 R A 33k, HL 1% 3 IR 7 o i fE 4 i)
IR M R v 10 8 3K 7 A4S BT R SR T R R R AIK Y Rk R g

KR HER; WT1; AT BEE KL M
XEEFRIRED A

hESEES Q7865 Q 959.482

i (Mono pterus albus) , 3 Jg T & 040 (Os-
teichthyes) . %% #& W 4 ( Actinopterygii) . & fil H
(Synbranchiformes) | & fil #} (Symbranchidae) . #
B 8 by il BRHE IR K #0288 L HAT o 8 e e A Y e
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WT1 £ K (Wilms’ tumor suppressor gene) fig
A — FOR HE R o B A 4 SRR A5 0 B R U
I R A R AR Y B s R Y R B
FE S FLsh W B e T A G % FE D B 98 b gk
R FEOEIA Y LR G LT 70 b 2 FiAH
Kemg AR HETWEGE R B WT 1 He R 7 fa 2 vk iR 4l
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WEERE, AWT1 SEH S HEERE T 2 A
KB WA A KMETE . 2B L) v by WF 500 42, v B
HKAF WT1 S 1 cDNA JF 31 38 3847 50 97 14
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AR A R i FE G RSE IS L e N — 80 C IR AF
JEREYE T Rl 8
1.3 H RNA 2

IR H 203 0. 1% DEPC (diethy pyro-
carbonate, fE i R — £ BR) AKIE M3 7K S ZE K o
Ut m e K . RAE A T U & 2 )l %
FEAL T[] — B A MR RE A (= 2D, 43 0l 4 R
RNA SR J5 ¥ H A ZH R (n=3) 73 SR & J5 $2 1
RNA, 32 7 4% B8 Trizol Reagent Ui B 5 11 25 5§
HAT .
1.4 Sl¥igit

HHE E & £ A SEFE NCBI/ GenBank | B Al
025 WT1 R FH, ] Clustal W 3 Ho X 5 %1 3 18
HARSF X A Primer Premier 5.0 1 Oligo 7 ® 4%
it 1 XI5 (L-WTIF 1 L-WTI1R) , Jf # 4
WT1 S AP 25 Rt 1 xR 5 8 (WTLF
A WTIR), & PCR LA 18S rRNA(JX103158. 1)
FNSHEA P DYk 18SF il 18S-R, ¥
L ETAY TEEARRSARAREGRGEED.,

®1 HENEENS WEFE

Table 1 Sequences of primers for the genes tested

EIE/E2 19750 (5'-3") PR/ bp
Primer’s name Primer sequence Product size
L-WTIF ATGGGBTCDGAHGTDCGTGAC
L-WTI1R TCAGATGGHNAGCTGVAGCTTG 1239
WTI1F CACGCCGCACCTGACCAA
WTI1R CTGCTGCTCACCCATAGTGTTCTG 167
18S-F GTGGAGCGATTTGTCTGGTTA
18S-R CGGACATCTAAGGGCATCAC 13

1.5 WT1EEMTE . NFRRERGE

U1 pg B9 RNA /E RN, R TaKaRa $2
HEAY PrimeScript® RT reagent Kit With gDNA E-
raser(Perfect Real Time)7E 20 pL K R H & W2 1
G cDNA, L2 pL HEYE cDNA SRR, 43 51 2R FH 1
J51% L-WTI1F #l L-WTI1R #47 PCR §"1#4, PCR
AR .95 C WAEPE 3 min, 95 °C AR M 30 s,
55 ‘CiBk 30 5,72 ‘CZEH 1 min,40 PEH,72 C
FEAH 10 min, PCR WA R N 25 pL RBAK R
2 pL cDNA it , 514 0.5 pL,9.5 pl
WF%IK,12.5 pl. Premix Taq(TaKaRa), ¥ HAIH
B, o, O 6 A A L R Y

oA W1 Sl R8s %, 8 i
KN i CRAR AR AR A RS | DD $2 3050 R A R
JFRAE S 3 NANODROP 2000¢( Thermo) Il 5
JRE R B AR A A 5 8 DA/ mL = (X X 6. 02 X

10%) /(Y X 1 X 10° X 660), (X FE & i & % &,
ng/pl;Y: i Bt K B (bp, vector + insert)), 18 H
FrRufEan 48 DB, B 5 ¥ bR dE A% 10 58 O B
BT AW BE R A R
16 FIDMERZH LML E

F£ GenBank A i A7 C B W FI ) WT1 1)
cDNA J¥ 51 K HoAH B 19 2 2 82 )7 51, Al Megalign
BAEr Clustal W28 #E 5 ) A9 o5 6 WT1 35 5] 19
SR T Y 5 HoAh 10 A4 F i) S 2L Ry 91 K A
R0 RE AT FE X430 L 35 MEGAS. 05 8 44% F NJ
#: (neighbor-joining method) 4 # T & i 55 H fth 4
P WT1 SEHMAZIT R R K F R H A B (boot-
strap) # 47 1 000 WHE & , K15 — B R GEM, I H —
F P48 84 (consistency index, CD) 3 M & 23 8 45 H 11
AEETE,
1.7 #EE PCR

K HI 18S rRNA SN Z 5L, LK WT1 %
A RSN . B pg BB RNA RSP YIE R
MR cDNA, [ AR R A 25 pL HAF 10 55 B
cDNA 2 pL,10 mmol/L 5445 0.5 pL,Premix
Taq(TaKaRa)12.5 pl., PCR N 444 .95 °C i
AEPE 3 min, 95 “CAEME 30 5,60 CiH k 30 5,72 CIE
130 s,18S rRNA 4 13 MEIH.WT1 K 35 A6
W ,72 ‘CHEMH 10 min, FAWEEE N =Y 7E 1%
14 3% IR W R J Pl Tk T A
1.8 ZHFHXEE PCR

SERY ¢ 6 E i PCR 2 W 7E Rotor-Gene 2000
(QIANGEN) ZE ek I R Ge b iff A7, W1 pg 1Y
RNA S F= W VE AL cDNA, N IR R K
25 pL,H 2 pl cDNA Bt , I F s %45 0.5
pl,9.5 pl WFEK,12.5 pl. SYBRGreen (TaKa-
Ra)., PCR J % 414 :95 “C T 8 30 5,95 CAF
PE 55,53 ‘CiBk 60 5,72 ‘CHEM 30 5,30 DNEI,
72 CHEfH A RERIAE S . FIPEXT BB LI JE RNase
MK A cDNA B4R, B A FF S B B xR 3434
SAEE . WREE ML WG R . A
[& B{EF , Ct {H % ] Rotor-Gene Q Series Software
1.7 (QIANGEN, USA) #1715, 4R J5 AR 405 4 o il
LT H B MEARFIEE, GraphPad Prism. v 5.0
TEE, DL 38 £+ bR ik 22 &R, 8 808
SPSS18. 04k 14 # 47 # A & J5 2 43 HT (one-way
ANOVA) SR G Hld5e/ N 3 22 80 (LSD) I &+
AEE Z ) 22 5 W L W E K P<<0. 05,
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21 WT1 cDNAFIIMRREERRF IS
PCR #1#4J51E 1 000~2 000 bp P3G 1 &%
SR (B D, T AR5 2 g WT1
Fe 91 o LR B o DXl 7 7 T 2 ik i 14 B i 448 4 IX 35
P, i 3 3 & L R 4k 2 (lysine-threonine-serine ,

M:2 000 DNA marker; K H#i 3k Brds A B 1944 Target band
is pointed by arrow.
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Fig.1 The results of PCR amplification of WT1 gene

KTS) i 2 S i HE 43 ie o WT1(—KTS) #il
WTI1(+KTS), WT1(—KTS) K} 1 236 bp,WT1
(+KTS)H 1 245 bp(F 2), I HE K FI L2
NCBI/GenBank, % 5% 5 4 5] iy KC015038 il
KC015039,

il 7 NCBI #* BLAST # #k GenBank 1 £ % 5%
9 TR) IR 31 45 2R 1 R i e AR A 0 B R P 4 3
ELHNA WT1 #1875 2 ) 2 A AR e i A AL
EATH S & A A B WTla ( GenBank No.
JX564598. 1) AHIPE 5 & . # R 8920, i# i) 5 HiAh
10 AN 15 A5 51 2Z 18] 24 2 8 )7 40 A oL EE a2E 17
H#st 5 & . F DNAstar 845679 19 EditSeq 3144
HEMFRAT B # i WT1(— KTS) fl WT1(+KTS)
ORF (& H /R 17 9 A LB ik 3] 98. 8%, BT 5 &)
WA M WT1a(AFV66805. 1) 4 2 518 )7 %1 1Y 41
LR e i 40 9 93. 2% 93. 0% (& 3)

I MEGAS. 05 -2k HI NJ ¥ (neighbor-join-
ing method) # & T # i 5 10 A~ Fh WT1 FEH B
BHBRAG KRB (E 1), 2REH, LUNRAA
AR, BEER WT1(—KTS) Ml WT1 (+KTS) 5
BH A B WT 1a 28— F (bootstrap 74)
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Mon: Monopterus albus; Epi: Epinephelus coioides, WT1a | AFV66805. 1, WT1b | AFV66806. 15 Ory: Oryzias latipes, WTla |
ABG36853. 1, WT1b| ABG36854. 15 Onc: Oncorhynchus mykiss s WT1la| NP_001117766. 1, WT1b | AAK52720. 1; Dan: Danio rerio .
WTlal AAI162638. 1, WT1b| AAI24088. 15 Sal:Salmo salar . NP_001167249. 1; Xen: Xenopus laevis s NP_001079057. 15 Cyn:Cynops
pyrrhogaster \BAAT6399. 1,Rat:Rattus norvegicus s NP_113722. 2; Hom:Homo sapiens s AAH32861. 1.
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Fig.2 Alignment of partial WT1 amino acid sequence of ten species
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FAALL /%

Percent identity

3 |4 |5 |6 |7 |8 |9 |10 1 [12]|13 |14 |15
1 62.6 [86.0 |83.0 |92.2 |57.8 |78.6 |63.6|83.5|69.4|67.2(68.7|689| 1 | Mon WI'1-KTS
2 . 62.7 | 855 | 84.3(92.9 |59.0 | 77.8 |63.4 |84.8 | 685|663 |68.4 685| 2 | Mon WT1+KTS
3 |58 6. 83.8 | 92.9 | 58.8 | 78.3 [63.9 |84.6 |69.7 |67.0 |68.7 |685| 3 | EpiWTla
4 |383387 65.4 |83.7 | 73.1 | 68.8 | 69.7 |64.5 |62.7 | 66.6 [67.9| 4 | Epi WT1b
§ 5 |11.812.413.0 85.8 | 65.5 | 88.9 |68.7 | 94.6 | 77.7 | 75.1 | 76.4 |69.5| 5 | Onc WTla
S 6 [13.4 139145350 84.3 |63.7 | 88.4 |68.6 |98.5|75.0|75.0|75867.2| 6 | Onc WTlb
§ 7 | 65|67 |72 350|118 60.0 | 79.3 | 65.1 | 85.6 | 67.0 |65.9 |68.5|67.9| 7 | Ory WTla
A 8 |452 457 452|176 |405 |42.1 69.8 | 64.6 [65.3 [59.7 | 585|617 /626 | 8 | Ory WT1b
S 9 143151 [15.7 (375|112 [12.1|16.0 73.0|88.7 |756 (733|740 |745| 9 | DanWTla
] 10 [36.8|37.7 38.2 (364|355 357|369 |41.9 68.6 | 64.4 | 658 |67.8|656| 10 | Dan WT1b
ok 11 [127]13.2/13.9(349| 54 | 16 [129|415|11.8 74.6 Sal WT1
4 12 | 288|296 (292|450 (229 |26.3|31.1|532|335|47.7 Xen WTI1
13 |332|33.3|33.5|46.6[29.2(29.0|35.1|54.4 |36.0 |44.7 Cyn WTI
14 317 32.2|31.8 |41.7 [ 266 [27.5 | 31.4 | 50.3 | 36.4 | 44.1 RatWTI1
15 | 211|216 |21.1|36.3[17.7 (209 |22.7 [429 |314 | 395 Hom WTI1
1 2 |3 |4 |5 |6 | 7|8 |91

F A 45 5 A 8l 2 The same abbreviations of species in Fig. 2.
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Alignment of WT1 amino acid sequence identity of eleven species

Mon (WT1-KTS)/KC015038
Mon (WT1+KTS)/KC015039

100

Epi (WT1a)/JX564598.1
Ory (WT1a)/DQ647437.1

86

100

100

{ Onc (WT1b)/NM_001124295.
100 Sal(WT1)/NM_001173778.1

Onc (WT1a)/AF334670.1

—

Dan (WT1b)/NM_001039634.2

97 { Epi (Wle) /IX564599.1
100 Ory (WT1b)/DQ647438.1

Dan (WT1a)/NM_131046.1
[ Xen(WT1)/BC170513.1

ool —— CynWT1/AB013888.1
[ RatWT1/NM_031534.2

100 L——— HomWT1/BC032861.2

AP 45 5 W 8l 2 The same abbreviations of species in Fig. 2.
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Fig.4 Phylogenetic tree based on WT1 nucleotide sequences using NJ method
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W1 B PR AE B % M R & & 10 S 5] B 34 4 3k
K 5A), HEE WT1 FEH 7R g 9O AR
A e K2R AR UL R A 2 Gk A T LE ik
BB i 24 A HR e L P R AN 3 9% 5 TR Y 3R GA
(K 5B,

SERF POt e PCR 25 /REW] ,WT1 B HNFE IV
LV I O L b i 2R 5k i B R T L & R Y

(P<<0.05) (& 6), 34, ANE AN IV, V B
B LR R A A VeV AR B T 399, 1400 T 300 o A 81
L i IR 2R TR A S 3 T R (P<Z0. 05) JE %
FERN L IOF S (S i o Sl = W SO T o o S
(P<C0.05), FEMEVERT A, 32 B DK 7E IV 40 o &
MyFib . R R BN 3 AN, %
FEAE D WIPE AR th i R Ak i ey . FEMETE P % g
PRIAE T 300K 55 b (9 2 58 1 e o
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AWT1 LR S EVE IR KB AR 022 2258 (% Mk /0 .1tk ; 3 . M) Expression of WT1 gene during different stages
of gonadal development in Monopterus albus (% :female, ¥ /3 :intersex, & :male) ; B: WT1 % [X 75 # 8 R [7] 40 4L ] (19 35 25 7 Ex-

pression of WT'1 gene in different tissues in Mono pterus albus.
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B &K -R P<<0. 05 Significant difference is P<C0. 05.
B 6 HEEWR WTIEREEEREARLENBRNE Y
Fig. 6
of gonadal development in Monopterus albus
3 it
AW sE AR AT 1 B WT1 JE A 2 Fhgy 4]
FE s WT1(+HKTS) Hl WT1(—KTS) , [ i %t 1% 3
PR 7 i P AN ] i 7 s 30 L R AN [ 2 1) ) 3 5
ZESEAT T HESE . A B WT 1 S PR T i 1) B2 AE
A5 HAL Y Ay WT1 & 38R 75 s & B,
BT AR DL 7 R i AR g 33k B AR AR AR v 1) IX
30 (Cys)y (His), B 187 45 45 0 X, 32 X 7R A [
PrRh ]S AH S RAF 90 H WT1 5 DNA 254 135
VT BE 2 T R R A AR R SE IR X UL I 4
R REXT WT1 SE K T RE RO AT fl 2 AR 2. 1E
XN, MR G 3 A4 & 3 R 5% 3 ( lysine-threonine-
serine, KTS) B4 Jo . FATH Bl 2 R ALY WT1
BEFR N WTL (+KTS) fl WTI'l -KTS), # fif
WT1AFAEiX 2 P AL, al B2 ih T % 56 1 RNA 59

The copies of WT1 gene during different stage

i#

HHEUEBRXEAEANPURARARE Wl BERNREER

Expression of WT1 gene during different stage of gonadal development and different tissues in Monopterus albus

Fz 4 R R R e o AR v A A A R R A R
WT1 B IX 2 3R 8 7 1y 30 e s 30 1
MR EREZEMEA W E WT1 EEAAER 2 F
SY1 77 AR ME S Wy A = DR ST 9 HAE R St
THBT e AR S A L
WSR2 WT1 %05 B8 Y 91 o Wl 35 10 22 53 2 5
398 fiL 401 LA 426 {37 , £ B L7 15533 T (0
R GCH AR M EC &) % T i FL M
WIS KOBE M) \E(R 2 ) M KOBLEARD . &
Gk E MR AR R, s WT1 3% 791 5 R
A7 BB Y S 2 O R Bl

TE X 07 L 30 W 09 BIF 5% TP & B WT T 3 PR A
PR ARG Hh B A K O 2R RN A X
(Oryzias latipes) "V MBE S 44 (Danio rerio) " ff)
WEFEH K B %L AR O JUE L ML JUL P R i e T
A KRR ARG WT1 3R 7E 8 66 05 .
UL L R R R v L A A KT R A L REBR T i
WT1HE P & B30T R F 50 S WT la
FIRK VN B 23 i n R ZH ZURTET B R B B
WT1b FihKFF B 23 UG B /N ER AL /N
it L2 WT L B PN 58 48 2 R BUR M i i 46
PR R IR WT 1 N /MR & S8R
PRANE bR & E 32 B DL R0 JUE NI Y B N R
R PRI 32 R PR 7 BB P 2 3 B R oA s KT R
KATREXT IZ A B LS SRR R T —E W
YEH .

W1 K& P Y 2 30558 IR T W8 PR A= B U e g A o
B SR G TP RR 2 Y e XN B B SR R R B
WT1 B Rk i BRI R & 26 9 R ik
JZ Bt 70 B A B U 1) SRR A0 v e 3 5 T M AR
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et e, WT 1 HAERS 800 SR g i rp Rk DL K R
FE O 5L RORLAN I rh 3R 5A L T AX 2 B A0 i 3 Be AR F
AT AN A A I WT T B PR B 2 (/N B
BN IE LA B GBI K B A 4, X R WT1 %t
PERR L e Y, o — e KL N R
WT1 5 Ty Ak i B2 2 51 M ail i i e 20,
FERE Bt 2, K R B W1 3 R 7 8l vk i %
Hid R #IE WT1 I RAE A XN LT
AR R A% DY) 28 A8 A R L B AIR T 8 IR iR
PGC 5 by A= FH 20 M) 20 Ml (9 K i), s, WT1
TE 45 Tl A B 240 LA 00 ) S % A v Rk 3R R SRR
200 6L 0 A= B 240 B 1 T R ) B ) TE R AT R R R
BT RS R B W T 1 KL R 7E B 6 ME P | ) 7
FMEEVERR P A Rk DR BEN B E LR,
XIP TR F WT1 5 R A 8 6 M IR & & R4 1k
AR AE— E AR . 22 LA X WT 1 5L 5 i B 53 vh
A A BT, WT A L ok i s JH At 590 A 56 2
PR B 2 3K R 5% ) PR IR R B R, 40 WTL 3@ i i
SOX9 FEH 9 2% 35 K 52 i A 5 & 8 10, B X Az 5 0
200 60 1) A7 % R A IR R B Y WL AT R i o
5 SRY e A 14 2 3K ok 5% mi 06 2L 2 g g b 0 s 7
PERR & B R, WT1 nf B8 5 2% [ B A -1
(SF-1,sertoidofenic factor-1)E F #k 1M 42 2 v 4 4
U A A 20 s WL Al m) DG o 8 5 B34 B 2K 1
2 R TR T MR AR & BRI H WTL g S
T BG4 3 ) 4 3 I (MIS, mullerian-inhibiting
substance) 8¢ T Vi 3 K 45 & L 815 32 T ok 09 4 51 43
bt A&, Rl e WT1 Wal L 5 SF-1 8% SOX9 1
AHEAE IR AL R84 MIS #9235 , 7E M0 % 51531k
WA R — @ IR e W1 3L 7 e
Wy B ek i . HAE IV VI O0 S b i Rk it B
e 1140 O S, 33 ol ¢ 3k A5 5 b5 8 o O — 1k i A G
FE JNKL AHR CL LI o0 8K 10, IV 5p
HOU G550 WT1 a] 58 X% 75 5 9B 240 i 1) 1k 24
R EBAE ., Mt Ah, 7E Rk B R,
WT1 5PN A MEE L3IV 30TV 3, 38 2 7 )
PECHEME R T 1L 1180 L IR SE T s Bk )
B I 12 56 DR AN A8 I 6T B9 R A48 i 1) A R B S i
S NG B AT 0 A 4 DL RORS T 1 R R B T —
IYEH .
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Sequence analysis and expression of the Wilms’ tumor suppressor gene (WT'1)
during sex reversal in rice field eel, Monopterus albus

HU Qing' YANG Jiao-yan®* GAO Yu' GUO Wei' LI Da-peng'

1. College of Fisheries , Huazhong Agricultural University/
Freshwater Aquaculture Collaborative Innovation Center of Hubei Province ,Wuhan 430070,China;
2.College of Life Sciences ,Central China Normal University ,Wuhan 430079 ,China

Abstract Two major isoforms, with an insertion (+KTS) or exclusion (—KTS) in amino acid se-
quences,resulting from alternative splicing, were cloned from the gonad of rice field eel Mono pterus albus
by RT-PCR. The length of ¢cDNA sequence of the two WT1 isoforms, WI'l (—KTS) and WT'1 (+
KTS),were 1 236 bp and 1 245 bp,respectively. The results showed that the amino acid sequences of
WT1 (—KTS) and WT1 (+KTS) in M. albus shared 93. 2% and 93. 0% identity with WT la in Epi-
nephelus coioides respectively. They also contained highly similar zinc finger domains. The phylogenetic
analyses showed that the two isoforms and WT la of E. coioides were clustered in the same branch. The
semi-quantization results revealed that high expression levels of WT'1 gene can be found in gonads,kid-
ney,intestine,spleen and heart. The real-time PCR results showed that WT'1 gene was expressed at each
stage of the gonad development,and the expression increased first and then decreased.

Key words Monopterus albus ; the Wilms’ tumor suppressor gene; sequence analysis; gene expres-

sion; sex reversal

(AR A HT)



