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Cloning and sequence analysis of SLC25A13 transcripts in human amniocytes
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Affiliated Hospital, Jinan University, Guangzhou 510630, China (Song Y-Z, Email; songyuanzong@ vip. tom. com )

Abstract: Objective This research intends to amplify the entire coding region sequences of SLC25413 mRNA which
encodes citrin, and to investigate sequence features of the transcripts for this gene in cultured human amniocytes. This
study will provide laboratory evidence for prenatal diagnosis of neonatal intrahepatic cholestasis caused by citrin deficiency
(NICCD) at mRNA level. Methods One amniocyte sample was collected from a pregnant woman who underwent prenatal
diagnosis of citrin deficiency and whose fetus has proven a carrier of 851del4 mutation by genomic DNA analysis. Another
amniocyte sample, as a control, was from a fetus without family history of citrin deficiency. Total RNA was extracted from
cultured amniocytes, ¢cDNA was synthesized, and then nested-PCR was performed to amplify the entire coding region
sequences of SLC25A13. The PCR products were cloned and analyzed by sequencing. Results The entire coding region of
SLC25A13 gene was successful amplified from two cultured human amniocytes. The splice variant of SLC25A13, SLCA
(normal mRNA ), was identified in the two samples. SLCB ( CAG insertion between exon 9-10) was identified in the
control. SLCC (exon 5-11 skipping) , but not transcriptional product from the allele with 851del4 mutation, was identified
in the 851del4 mutation carrier. Conclusions This study demonstrated that the entire coding region of SLC25413 ¢DNA
can be successfully amplified from two cultured human amniocytes, and revealed exon 5-11 skipping as a novel SLC25A13
transcript. Normal mRNA predominated in the transcripts in normal control and 851del4 mutation carrier, suggesting that
the two fetuses were not at risk for NICCD. These SLC25A13 transcription features provided laboratory evidence for prenatal
diagnosis of NICCD. [ Chin J Contemp Pediatr, 2012, 14 (3) ;221 -225]
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Citrin R BRH A LI A TR FUAE (neo-
natal intrahepatic cholestasis caused by citrin deficien-
cy, NICCD) J&4ifi5 citrin 8 (4 1 FE R SLC25A13 %
HE S FITEUIN R B A . NICCD
TAEHTE JLECE L A , LUR BRI BE R
HOMEBG R R, 2R E N T2 AR
NICCD ZEF FE AL , 73 J AT 95 25 i A UE S e
FEIVL g N HE SLC25A13 58 7458 Kk DR 485 5 A 6 v 3k
1/48  HEDN TR VT R H X, citrin SREEHE I EEIS &0 %
2920y 179200 3 e AR o F22 0 25 2 LA B
R St R (VAR (T G L0 VAN = NG
PR W B 75 A o S 3 =1 /N JLRE T I AR ST 174 B
B E A RSB R , BR 2% NICCD
AL, U R T G 7L TE 1 B
Al RAEAR B AE 208 2% (2, SR8 L 1 25 3%
PR BB I R R AL, B citrin R FE 5 B0 AR
KRB &G KALE 55
demia caused by citrin deficiency, FTTDCD) L1014 3mg
3 58U ™ BB A s 8 ™ SRR 55 1 R T R
P AT () NICCD f8 3 AR A EE 2 IR
T R citrin Bl X IR L AR 1Y A
PEREE A, RIS W e 45 7 B2 B 0 50 8
R EG R R BT, HATR T NICCD #&%
SRS WK P J2 5L ] 43 #r, BV i PCR/LA-PCR-
HLJK A PCR-RFLP 2575 35 il & SLC25A13 JE N v 4
GEAE B AT B DNA I P ok 54k T REAFLE 105
GAE X TN I W H R 28U TR B 4
DNA JKP-HEAT , A5 SCHk SRS A mRNA 7Kk 4
BT A5 % G2 BR T BR A e A B2 A Sk
T T8 3 5 R AL 50 BT 24 15% (1) 58 78 2 TR BE o v
WA I, X SLC25A13 5708 3 PR 45 19 2 11 1)
THREMTFE H i id ol /b AT 58 (4 PR3 J5 125 (Western blot
SEITIRANREHIIBY citvin 25 2 5L IR Fr 91 A9 5 B PE N
HERPE) . ST NICCD Ay R 58 SR , ABF 5%
PLSE K A0 A Dy BIF 50 42, il 3 % SLC25A13 A
TEFIKAMIIN 155 0TS, i NICCD 17 Bifi2 Wi
PEHT A SR AR I

(failure to thrive and dyslipi-

1 #R57FE

11 #H

DNA i35 & (K, SIMGEN) , DNA Mark-
er(TaKaRa /N #] ), ¥ i# Taq fiff il LA-Taq( TaKaRa
2w]), DNA g i ialsn) & (QTAGen 22 /] ), RNA
427 & ( Ambion /A7), 1st Strand ¢cDNA & i,

IR £ (Promega 23 F]) , 514 1SR AR YA
A B2 F A Ao
1.2 FKAMBESE
A3 855 5% B M B 2K A M IR SE 0 42, Herh
— U AAEFR B AR L ES 2 BH% 32 citrin LG IG = HT 12
WT B K A bR AT, L3l 1 2L P 2H DNA 43 #r i 52
G LN 851deld e s i L ML RE R
851deld ZRARHEMF H  HAE —JRA citrin BLFGIRERL,
LAY 851del4 2+, T 13.5 H it X 2 hg
IR 75— oK A AR AR A 1 & X 8 B E
JG citrin HFE R S H R BE G LY £ 14 i AR
B R B2 5Z K SE R TP RS Wi 28 . AR 5E
AT L3R5 citrin B B 7 BTS2 W1 5 E 16 13 T %0
TR, J A K IR AR — B B B 2 AR B

GAEHEUE
1.3 EFEA SLC2SAIB ShBFREMEB X ER
sy ol

KA HER 20 DNA il 32 5% 350 & 914 1R
VB ETT o SLC25A13 A i~ B AW B IX ik 3 5
AFK  PCR 5 | 5381 S 17 A2 4 B Skt
7o
1.4 #3X PCR 1 SLC25A13 ¢DNA %X
1.4.1 3% F 4t SLC25A13 3 mRNA J% %)
(GenBank ID;AF118838), | Primer premier 5.0
AT A LIS | A — 2% N ES |9, TRlet &%
SCERG | — 4 R iS4 ExI8R 2,

HTF%—2 PCR P 8 5] ¥ X%y RAS2:5'-
AACGCACGCTGCCTGGCCGTATC-3"; RACEAL: 5'-
CCACCTTCACAAATTCATGCGCC-3', THHAY 44 F Br
K/NA 3107 bp, TS =20 PCR Y351 51 P05ty
RAS3:5'-GCCGCCGGGACTAGAAGTGAGC-3' ; ExI8R ;
5'-TGCTTCATTCCCAGGAGGGA-3', Tl 14 F Bk
/N 2191 bp A F 43 citrin 2 GRS IX)T51
1.4.2 % RNA 28 Ao —4 cDNA 894 % %
H RNAiso Plus ( TaKaRa) 15 BH 45 $2 B =F 7K 41 fifd A
RNA, FL KA e8P, A% 2 o SO I L e 2 R
glifE | fR4F L 0D260/0D280 = 1.8 ~2.0, LM
RNA (92 pg) MBI, LA Oligo-(dT) s H5|#9), 4%
MR 303 He 5 i M-MLV ( Promega ) 13 Bl 43 45 JiU 2 — 4%
cDNA,

1.4.3 EXPCR 55—k PCR ¥ 11 R DA
50 pL, 35 10 WL 5 x PrimeSTAR® Buffer (Mg®*
plus) (TaKaRa) ,4 wL dNTP (2.5 mM),1 pL 5|4
RAS2 I RACEA1 (20 uM), 31.5 pL KFEHWZEK,
0.5 ul (2.5 U/pl) PrimeSTAR® HS DNA Polymer-
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ase (TaKaRa) #12 pL ¢cDNA, PCR Jx WG ZHL:
94°C TiAEYE 3 min; 4% 98°C A8 10 s,60°CIE K 15 s,
72°CIEf 4 min, 3£ 30 FEH ; )5 72°C LB 7 min,
55 W PCR 1Y SO AARFR 50w, £255710 wl
5 x PrimeSTAR® Buffer (Mg2+ plus) (TaKaRa), 4 pL
dNTP (2.5 mM), 1 uL 5| % RAS3 FI ExI8R
(20 uM) ,32.5 pl KFAZEIK,0.5 pl (2.5 U/ul)
PrimeSTAR® HS DNA Polymerase (TaKaRa) F 1 pL
H5—Ik PCR =¥, PCR S JEZ:4:94°C s
P 3 min; 325 98°C 5P 10 5,60°C 1Bk 5 s,72°C
2.5 min, 3t 30 {EFF; )5 72°C ZE# 7 min,
1.4.4 PCR =484 b4t o1& Fo ] 5> PCR
W2 1.5% IENEREEER VK 3 25, H ) 450 fd )
AR & (Qiagen) MEEH NI, RIS Hy i ]
A Ui PCR 7 4y va f 1l ) & (TaKaRa) 5 84K
pSIMPLE-18 EcoR V/BAP Vector 1% 22, #% {b J8 % 75

ey 3 es

E. coli DHS«, ¥ LB ~P-H e, W F 3E G 8 3% 42 )i )

}

GCCACAG TTATTGGGAG

|
oo = I|—£LL— - k] alediz,

GCCACAGTTATTG GGAG

A: c.1194 A/G

&1
B LAE AR AL o 53K T o B el A (o

2.2 SLC25A13 EF cDNA HIBXFEI LS KEE
3 PCR ¥ g

W BIREAS 55— PCR 3 R A5 2B 8 5%ty , (0
55 YK PCR ¥ 14 H —#4 2200 bp 1 5%417, WL 2,
2.3 SLC25AI3 EFEEERBRNRERRES
BRI R R 3

SR S FEHLER R T I, e 8 A M4l Rm
R 3, 255 % BUAE IE 7 6 BREEAC ) 7 A 35
BEh L&A 1 BB UIA7 5 MU 530 CAG i A F%
ST, H A6 MRS Y F1 IE 7, mRNAZE 1240 1B

(9 o, W A, VIR 15 3% J5 TR 6 514 RAS3 Al
ExI8R 171 7% PCR, #6595 1% 4% T 44 1%) DNA H Bojg
)8 T H AR, 73 5 HREL 7 ~ 8 A~ BHME s b v A Kk
FEWp3% Invitrogen 2N TN o P45 52K Ff DNAman
A5 N SLC25A13 DNA Fl mRNA [R5 #E47 HEXT 43
Br, S RS DNA J3 37 [B] 14 22 5 b HCFiexst o2 1 7
BT SOMNE TS E PR B A
2 H#R
2.1 ZEJKZAPE SLC25A13 E[F DNA | E 547
BLIAIZH DNA [0y 45 RAIE S, 1E X BRE K 4
Jifd SLC25A13 JEH &AM+ X AR T %+ X
JPH) TG 50 98 A8, 12 b s 755 17 Bd 3k Sy — SNP
(A/G) (1 1A) ;AL EEJy 851 deld G5 #E4 2 1 iy
It ) — i 2 AL R (181 1B) o

}

C TACA GACGACC

TACCT

-
C TACAGACGACCTACCT

B: ¢.851del4

BRILZEKARAE SLC25A13 EEMFE A IRFKAML; B: Ay 851 deld S8 571 %

2000 bp

1000 bp
750 bp

2 EKYRE SLC25A13 EEE "X PCR 4R
M:DI2000 DNA Z3FHEFRic; 1: % B2 ACBEE Oy 851 deld 5875 4%
WE IR LKA
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THNT WA 3 A A4 A GBIk B BIIEH (1&13) PSR FL i R K B4 851 deld 728
SCER AN RO IR B SRR, SRR IR SRAR P AL SR, R GTAT B2k 19 mRNA,
KA AT T SLC25A13 B sk RIKMOF I8, 1 SRR, 851deld RASHEN & K41 % 851 deld
851deld AL EMEAN) 8 NIAERER AL L 4] RAEMY SLC25A13 25 2 N 56 S W) AR €,
SMET S ~ 1 BT PN s 7, R 7 N ERSERE Y mRNA EROR AR I # RS AL RED

a 12— {3F—4 {5 {67 H8 o Hioful-{izfis—1a—{isi6fizf 18 -

stcA [112[3]4[5]6[ 7] 8[9[10[11[12[13[14[15[16[17] 18 | (normal mRNA)
SLCB ‘] ‘2 ‘3 4 ‘5 ‘6 ‘7 ‘8 ‘9 ‘CAG|]O‘]1‘]2‘]3‘14‘15‘16‘17‘ 18 ‘(spli(:e site shift, CAG insertion)
SLCC [1 [2]3]4 [12]13/14]15]16]17] 18 | (exon 5-11 skipping)

B3 SLC25A13 EFATM=Fh mRNA #FFREE a: SLC25413 3£ 18 MR T RE R ; SLCA: IEH
mRNA; SLCB: CAG fi ABVEESF; SLCC: AR F 5 ~ 11 SRR+

S X AT SLC25A13 ¢DNA J Bt , X 1 B A< YR A
3 e FER AR H S PCR HR AT LU D4 3 SLC25A13 F
HZm X K, X — KNI citrin HFE 5 77 1
LD ZH DNA 43 M7 B 0] USRI SLC25A13 B B WHRIE T RF R 38

AN BT B HAE P 5] (0] 5] S5 BT R AR ) Ensembl $§ 4fi 72 1 4iff £7 (1) A\ SLC25A13 mRNA
XK A S RA N B AR AR FAI R ARG R B CAG i A G 56 5%
{HRE 2k SLC25A13 JLH 5] 1445 200 kb, A1) F( ENST00000416240) . AHFSY & BLHAMNG F5 ~ 11
REJT (DB AR 15 207 9045 B, %R cDNA SRR ST R IZ N — Ao i 5 S 1 R AR IE i
(R0 53 B AT AR A VR AR SRR o i DNA 30 IR EEAREZHME T pre-mRNA Hr g kA 1E
BERI T 24T, 7] LA BT AN SR A 6 RUE B e I BRVESTHEMZY i 92% ~ 94% & {114 240 Jfd 1) ™ 4% Wi
FITA Gatith DX Y S5 B U Rl R i B N T R FEVE T, 0 S Ay A 1 06 St A o 32 28 B
MR F AW AR MR R 7 2w S TR A S0, 130 38 5 42 2 2
Praf K 4 SLC25AI3 LD A 0L, 45 4 MUZHSURE ek g — R s gL 2> o R e ek
DNA F3#7, Wi — 204 Bis Wl R T Sk S 5P R A Z IR & B UVIR R I ARE B8 AR
P 2 R e DL B S R I TS Y ELE IR R AR ST ARG R B SLC25A13 S

DAZREURE s MbrAH BRI IS Y, BRI B R TR SUR A R — L IR ABFSY
AT RE S B0 ¥ 45 R 5 Hl kel ks . T AHIFE B T B A BRI AR AR R U 55 () fE, L F
GLEK AN BEA K, MR A A BE AR 58 T B JLF /K 4 . BIFSR  IRAE 1E 5 X BRJIG L
R, ARG AR IE AL TR oK UM AT KA A TS [R) G A b i 5 1> 45 o7 KL R 3
BFE, RS IE MNGBEA AT IS e Lhak i AR5, M 7E K H 851del4 %€ 4% (mRNA w43 &
TSI, §i3X PCR AT LAWT 4R & DNA 9739 0% GTAT Bk ) #a # 1y 8 M e rh X R KA
SRR R (HJR R 3 BT R 45 R 1 AT e GTAT k%, X AP B4 ] fig J& mRNA (1) 6 A3 %
WK, BT L mRNA S 96 % 5% I PCR G P 2L fRA45 IR . JC A2 mRNA [£f# ( nonsense-medi-
TR Y IF A I B IR AR SLC25A13  ated mRNA decay, NMD) & 3E £ b ok B A 5
R FEFGRT A4 e ok A SRATZ R H I A mRNA, (R bR S i Je 2R
Bl L H mRNA Jeik i iy S5 8 WLARGE , BT AR B AR TR0, & BAZ A I A7 7R i PR <F
WFFE R0 PCR (9SS B0 7 i IR IEBE N A 9 3% mRNA Wi ML . SLC25413 SEIH 851deld 58
FIHREERE . IWE 2 R LIE B A8 T KNG ARRBOCRALE S T R B, JF T AR AR

T B FREAT TR A A S L cinin @RS AT B T NMD,
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