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Types of alternative splice variants of transcription factor 19 and their expression patterns in clear cell renal cell carcinoma tissues
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[Abstract] Objective To study whether there is expression of the alternative splice variants of TCF19, a cell growth
regulatory gene, in human clear cell renal cell carcinoma (ccRCC) tissues and their relationship with the development of ccRCC.
Methods Alternative Splicing Database was used to predict the possible alternative splice variants of TCF19. Specific primers
for amplifying the 5 predicted variants of TCF19 were designed and used to examine the corresponding variants in 32 ccRCC
tissues and normal tissues adjacent to the tumors by RT-PCR technique. The amplicons were then cloned and sequenced.
Quantitative RT-PCR was used to detect the expression differences of the variants between the primary renal cell carcinoma and
adjacent tissues. Results Two new isoforms of TCF19 (TCF19-1 and TCF19-3) were identified in the ccRCC and the adjacent
tissues. RT-PCR results showed that TCF19-1 expression was significantly higher in the primary ccRCC tissues than that in the
adjacent normal tissues (P<Z0.001). And the expression of TCF19-3 in the primary tumor was only slightly higher than that in
the adjacent tissues (P =0, 082). Conclusion This study for the first time identifies the existence of two alternative splice
isoforms of TCF-19, TCF19-1 and TCF19-3, in human ccRCC tissues, and the expression of TCF19-1 might be related to the
development of ccRCC.
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# K H (Alternative Splicing Database, ASD, H:
WL A hetp://www. ebi. ac. uk/asd/index. html)
X TCF19 K& [ AT RE A7 76 /Y 1 £ V5 57 45 5 4 1 k47
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Tab 1 Primer sequences, amplicons, annealing temperature for amplification of 5 variants
Primer Sequence(5'—>3") Amplicons(bp) Annealing temperature §/°C
TCF19-1 GGC TGG CAC TGC TTG AA(sense) 359 62
CAC GTC CTA TGG CAC CTC(antisense)
TCF19-3 GGC TGG CAC TGC TTG AA(sense) 252 62
CAC GTC CTA TGG CAC CTC(antisense)
TCF19-4 CAG GCT GGC ACT GCT TGA A(sense) 193 60
GCA TCC ATT TCC TTT CCC ACT (antisense)
TCF19-5 GGC TGG AAT TGA GTG ATG GA(sense) 164 60. 5
GGA ACA GGC AGG CTC TTT GC(antisense)
TCF19-6 GGC TGG CAC TGC TTG AA(sense) 155 62
CAC GTC CTA TGG CAC CTC(antisense)
1.2 #FARBE  ccRCC JF & M bR A K IE T 2005 (RI0OTD ) 1 A TaKaRa 72 A}, DH5q & 52 4 4 Jil

£ 1 A E 2008 4F 12 A5 TR RS K B B IR
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LR PR SE Y ccRCC M FEAS 32 ], Hovp 55 4 22
Bl 2tk 10 B, F AR Sl 52,8 B (36 ~T78 %),
N ccRCC J A 2H 21 K FLTC XoF 1) 98 55 20 23 5 b Jgg
3 em AT B AL 80 LU I SEB S ARAE I 7 % B A
R A B0 B bR AR F T )5 22T

1.3 EZ&X A  TRIzol ik 54 A Invitrogen 2 7 ;
RNA ¥ # 53 38 7 & (A3500) W H Promega A #;
pMDI18-T # 1& (D101A) K rTaq DNA X & W

(CB101) K BEAg M EE IS DNA [HIY 5] £ (DP209-02) |
RT-PCR &8 & A At R A B AR AR A

1.4 # A RNARRER#F K44 RNA
PEEUHE Invitrogen 23 A TRIzol & 7 U BH 45 2 1F 5¢
BB B ER 32 9] ccRCC i 5 8% 20 41 I 93 55
A RNALIFAE AN O AL UVT7504 Fx i 2
I RNA #F 47 46 B %6 0 FlE &, BB FE AR RNA %
W3 g 43 4% ccRCC Ml 55 L 8L ATIR A L 43 i L
1 pg AW RNA 1E AR . 3% Reverse Transcrip-
tion System A5 & UL B B 347 =G 5%
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514,25 nmol ANTP 9 50 pl KB IAZR , K FETF N
95 C AR 1 min,95°CAEPE 45 s, 1Bk 45 s GR KR
JEWLFE 1), 72°CHEMH 60 s,PCR [ 25~30 MEEF,
e JaF 72°CHEM 7 min, 1.5% BIRBEEERE 120 V H
7K 30 min, AL L BEYL 2, UV 4T FM%, PCR =¥
4L 5 7785 pMDI8-T #4434 1 J5 4k DH5q Ji&
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AR 5 H A Y R IBIE . RT-PCR 51¥)
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IF A A M Ze et , SRy B H TE A0, 430 LA cDNA
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Tab 2 Primer sequences and amplification length for real-time PCR

Primer ?:gieggf Amplification length
GADPH TCC TCT GAC TTC AAC AGC GAC AC(sense)
TCT CTC TTC CTC TTG TGC TCT TGC(antisense)
TCF19-1 GCG GTG GAT TCA TTG CCC TCG(sense)
TGG GGA GCC TCC AAT CTG CAA (antisense)
TCF19-3 CGC GGT GGA TTC ATT GCC CT (sense)

TGG GGA GCC TCC AAT CTC TGT G (antisense)

1.7 %itsa® KA SPSS 13.0 it 4k, 48t
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)Rk E R A K 27 E
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Fig 1 Structures of six predicted splice variants of TCF19 via ASD

Four fragments represent the four exons of TCF19; the black were for the newly discovered fragment of exon
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4507 0 N DNA H 38 19 5 Bt T B2 RNA 42
BUHEA DNA, ) DNA 4758 19 K /N R 533 bps
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252 bp; TCF19-4 HAT 1 FHIK SN AL
A, Al JE L DNA 9 —#8 43 Bl TCF19-5 #5477
Z SRR I R BER /N A 164 bpL i 2 H R
BERR, N M AE IE % mRNA P97 38 B BE L KM
337 bp; BT R SR IS TE R H AR A K |-
FHUK BN TCF19-5 JFAE R M1k (B 2B) . AT
Xf TCF19-1, TCF19-3 B9 PCR 7= 2F 17 8 i [=1 i A

EXON | N
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TERE R, AT R, TCF19-1 #1 TCF19-3 Y5
ok 8 B BEp A 5 ASD w45 4 5y % % A [\
(Bl 3).
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Fig 2 Verification of predicted TCF19-1,
TCF19-3 and TCF19-5 isoforms by PCR
M: Mixed tissues of RCC metastasis; R: Mixed primary RCC:

L: Mixed adjacent normal kidney tissues
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ABACTGCOCCOCOCOOTEGATTCATTOCCCTCOOCAGOTTCAACCAG

L
e CTOCCTAAAGTATCCTTOCC TTOCAGATTOGAGOCTCCCCAAATATTTTOGCOAT

r|

bl

i

EXON 1 |

Insertion fragment

Exon 2
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COCGCOGGTAGATCCGAAACGGGOCTOOGGE GOAGTOOGARAAGG

BAAGCTGCTCT TCTCCGAATTACACAGAGATTGGAGGCTCCCCAAATATTTT

3 TCF19-1(A)#1 TCF19-3(B) & &l = &
Fig 3 Sequences of alternative splice isoforms of TCF19-1(A) and TCF19-3(B)
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ccRCC RR UMM TEZHANBEXNREEH
Fig 4 Relative expression fold of TCF19-1 and
TCF19-3 in ccRCC tissues vs their
adjacent renal tissues by quantitative RT-PCR

“0” indicates abnormal value. n=32,7+s
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