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A SDCT2p 3'-IE&ENIFE X EF FRIZFEE
FF513 mRNA 2 ETERIFZME °

afkR HEEXT M H =2 B
(P BRAEHCE MBS B S 55, WOBCE PR TESE0T, L5 100853)

WE R RNECERN N PR IR R #6125 11 5 M (high affinity sodium-dependent dicarboxylate transporter, SDCT2)
3 v AR PR X e AR AL R R AR, el i A5 B R, 7 SDCT2B mRNA 1 3" siig {3 X N £ 7E
585 nt ff] AU & & [X (AU-rich region, AUR), LA 3 4~ AU B & J01F(AU-rich element, ARE), #&J5K SDCT2B ) AU &
X DNA J7 Bafi A 35 25K GFP KA 2 #& pcDNA-GFP ) if, #4## pcDNA-GFP-AUR ik # &4, J« HEK293. HKC Fl
LLC-PK1 4ifii %5, F Western blot A1 a4 fL A I 41 0 GFP HIR387KF. 458878, SDCT2B K AU & & X ¥5 7T 535
[k GFP [R5 7KT (P<0.01). FIHRLE 2 D FLIKT RNA %3¢ )5, £F6% 2 h AR #5440 HEK293 41 f  #E HLE RNA,
FH RNA El35) 7 GFP mRNA [fiAE . 45 1 i 78 GFP-AUR mRNA % GFP mRNA ARfE. X b4i TR, 4 SDCT2B 3
JEREX Y AU & & RN AR IR A FORPERX, %X ATFEAIE mRNA MASE PR (2F mRNA PR, IR s n KR

PRI,

K
FRHEE  Q4938, Q735

BB O IR IR 15 5R 11 (SDCT) & — 2K
B 5T =R RAE A TR ) A3 R EE RSC ) A AL
M FROSE A 5K, e e i — 205
PEBAE 5. MRG0 SRR I AR, R L)
ARSER 1638 25 1 (SDCT) M 56 A B s A
(SDCT2)M. i FEERIE TN Al N bz 4l
JRLFRYES A, 47 T AN BT R i PR BE RS =R R
TR =), Jaa EEA H A RIARY, (HAE
JH T i 4 e QS IR 1) L T L RA.

H A6 T SDCT2 7144 4 1) A= B 1)y fig Je He Gk
TR RPLBIEANGE . ERriatscth, JAIC4 5
B i 7 H: 4> K cDNA J¥ %1 (GenBank % 3% 5 :
AY072810)4, JAHLA SDCT2 Heprli i ik £ 4%
SEZAEHUBE R DL SR 2 RO R mRNA 28 544
(EP SDCT2a #1 SDCT2B), Wi HAAHF I 5" %Ak
FHPEX (5’ -untranslated region, 5'-UTR)FIFF [ 132
HE(ORF), {H'&A1/) 3'-UTR K JE A [H], SDCT2R
] 3'-UTR(K: 2 198 nt)tt SDCT2a (K 1 613 nt) % iH
T 585 nt P AN, FEREAT FF 5153 H I R IR AR X

CRREGEEA, 3FRIEX, Feor)niEE, mRNA FUEE

585 nt JEAh, HEIE 3 X MTFVE A FEER
adenylate-uridylate (AU) i 3& , J& - AU & & X
(AU-rich region, AUR), T1fif HILH{ELE 3 4~ AU F
& JCIF(AU-rich element, ARE)(& 1). T —4t%k
Bl mRNA 3" 3% (1) AU ‘& & X ¢ 41 Al 3 o i 4%
mRNA [ B fi# 1 75 #% 5% )5 7K - (post-transcriptional
level) i 45 5 DA 1) 2 3k K S, 4 ] B SDCT28 1)
AUR B BEEE N REWE D KEEN, ¥
SDCT2B 3’-UTR (] AUR DNA J Bt 4l A 4 2[4
409 1 (GFP) I 3/ i AR B E X, AL%E AUR
%} GFP mRNA & ME 50, LU B SDCT2B &
IR R 42 (R
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1.1 k5

DNA FR I 1 A U1 1 Roche 2 ] (18 [H);
DMEM 3} 775 G418 A& JIif Jitf4 Lipofectamin 2000
A Gibeo BRL 2 ] 7™ i (35 [H); DNA [EISCA 7 &
I H QIAGEN /A .
1.2 REIS4HAE

i 7 Bk P8 2 34 20/ pcDNA-GFP 2K H il % K
Montreal K %% Deng-Fu Guo # #% . K W #F &
DH5a. A4 s HEK293. AW/ b Rz 4i i
HKC &N R4 LLC-PK1 ¥ AR = R A7
1.3 A SDCT2 #3E A& 3'-UTR HEEERZES

] H] DNAstar # f} (DNASTAR, INC) *f
SDCT2a mRNA 1 SDCT2B mRNA [f] 3'-UTR #EAT
BRI B A, A UTRblast 23 Hr 8448 2L A
Al 2 DX B 2 9 28 AT W) UE 1 23 BT (http:/bighost.
Area.ba.cnr.it/BIG/UTRHome/)™.
1.4 SDCT2B mRNA 3'-UTR AU ES XM RES
pNES

FH®Y & A4 HKC 41 L[R2 DNA, 7
KB Oy 1 ribE), LAAEDZ] DNA ChgAR, FIH
PCR ¥ 1 SDCT2B 3'-UTR ] AU & & X (v % A
AUR) ¥ Bt. 1 SDCT2B AUR 1 [ i 519 2
5' CTC GAG AGA TGA TTT GCCTTT CTG AAC 3/,
TSI 5 GGG CCC CCC AAT AAA TGT TTA
TTG AAT G 3", 7 B RSP HI0) 5" % syl 51
AN Xho 1 F1 Apa T FHIE A DIEE A7 5, Filit PCR
K 585 bp. PCR [ B 4541k 95°C FiAZ M
10 min J5 #F AN{E3F: 94°C 50s, 55°C 30s, 72°C
2 min, 30 MEH. )5 72°C ZfH 10 min. PCR
T 1 %S b B I Hk, KoM #T PCR 4548,
¥ PCR ™ 9 F) T 35 385 9%l 7] & 190 ie s ve B &
pGEM-T #fkrh, 192 4% & pGEM-AUR, #&
Jii F T7 1 SP6 5 |49 P4 Bl JiF 52
1.5 FTIEFHIKEIME

I pGEM-AUR H Xho I A1 Apa T P VI 1k
35 AUR B, SRJa R HAm A 2 R FEH ALY GFP
LK% % ik 346 pcDNA-GFP ' 15 % pcDNA-GFP-
AUR.
1.6 pcDNA-GFP-AUR 7£ HEK?293 £ i1 A B4 B5% A
Fik

F) FH 5 ik 1] Lipofectamine 2000 7E 6 LA N

¥ pcDNA-GFP F1 pcDNA-GFP-AUR # 7t % A\
HEK293 4iffd, BAA LS ROAFIU BT, %
JL 48 h J5HE M EE (1 W GFP #.9TiEAT Western blot
PA73 At GFP R 31K 7K, BL B-actin 1 4 1 1 T
VK ERE RS,
1.7 TREFRIEMAEKKAITHIE

HJH Lipofectamine 2000 7t 6 FLA% ¥ pcDNA-
GFP 1 pcDNA-GFP-AUR 73 54 HEK293. HKC
J LLC-PK1 4H/fi 55, %4 48 h Jo¥edifi 11 10 76
B IS [R) M BE ) G418 (400~ 1 000 mg/L) 4T
i, FEEmEL 2 F i RA3 AR T A 1 4 v
B, FH A AN B ASORS W 40 e Y GEP (1134 % e
R
1.8 Northern Blot 4 #T HEK293 Zfif# A GFP &
mRNA HIFEEHR

7 35 em? 15 9% N b A% g K 1k GFP Al
GFP-AUR [f] HEK293 4fi g 1x10° % 7 JilL. 45 400
A K % LA 80% ~90% I b N £k W & D
(actinomycin D, 5 mg/L)CABHIKT RNA [5%5%, JFAE
0. 2. 4. 6+ 9. 12h KFLE4 S RNA 347
Northern blot 4} #7. L pcDNA-GFP 4t , FJH
SP6 RNA Z& -5 il i i 7 4 h % b id 4K GFP RNA
AL, IFLL EcoR T B V) J5 1 pBluescript-GAPDH
R, R T7 RNA 34 45 4 40 5 3 br
400 nt K: /) GAPDH RNA #4%F.  #REFIARIL, HeR
52 2 Northern blot %2 B8 Ui B 45 3E4T .
1.9 FERGIT ST

K H SAS 4t ik B AT B AT x* K students ¢
For.

2 & R

21 A SDCT2 mRNA £¥MEEFHNINER

FIH UTRblast /4 2 HE K UTR 238 72, K
HLZE N SDCT2B mRNA 3'-UTR WAEUT 3/ S f7A4E—
AU X (AUR), W1, HRIAZX A
34 AU & 7o (AU-rich element, ARE), W.IA 1
i AUR [ F BRI 7 4. HZE, 7 SDCT2a )
3'-UTR J¥&H KIELH AU & &FIX. R —
SERLIN 3'-UTR W AU & & X U2 ARE K5
JEE [ 9058 DX 7 35k DR Rk Y s A e A Y, R e A 5
FHE/R SDCT2R 3'-UTR W) AU & & X Al fig B AT
TRPERE R RIE AT DI fE.
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5'.UTR ORF |+—3uUTR——ﬂ

e~~~

|<—AUR—>|

UUUUCUUAUUAUCUUCUUCUCCCUCUAGAAUAUAAAUUUAUGAAAAUACAAAUGUUAUUUUUUUUAC
UGCUGUAACUCCAGUUCCUAGAACAAUUUCCAGCACAUAGCAAGUGUUCAGUAAAUAUUUGCUGCUU
GAAUCUGCUCCAGAAUUAACAAGAAAGCCAUCUCUUCCUCUGAUCUGGGGUCUGUUUUGUUCAUUAC
UUUGUUCACUCCUUCUUCCAUUUAUUCAUUCAAUAAAICAUUUAUUGGGAACCTG

Fig. 1 Schematic diagram of SDCT2a and SDCT2f transcripts and the sequence
of AU-rich region (AUR) within SDCT2@ 3’'-UTR
5'-UTR: 5’ -untranslated region; ORF: open reading frame; 3'-UTR: 3’ -untranslated region; AUR: AU-rich region. AU-rich elements (AREs) were

underlined; Poly (A) signal was boxed.

2.2 A SDCT2p 3'-UTR AUR F5|8y %k

PANFEKZH DNA AR, I PCR B 1Y
343 585 bp 1 SDCT2B 1) AU & &5 X 74 (M %4 A
AUR), ¥ PCR /“#HI 546 A pGEM-T #fA 1
#| pGEM-AUR, 3l J7AE SEIL 7 51 5 BAT T LLAT i
EF 52
2.3 IREEE GFP EHRMAIME

¥ pGEM-AUR H] Xho 1 + Apa 1 XX V) 43 3
AUR Fr B, S8R5 F e im0 5o 2 22 6] A XD 1)
GFP ELH#; %75 # /& pcDNA-GFP 1 GFP %: [ (1) T
W, 153 EH B A pcDNA-GFP-AUR.  HE 4 Fiki 4
WD) 488 RN IERA (18] 2), FF8E— Bl i il e ik s
(P45 AR o).
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Fig. 2 Restriction digestion of recombinant
plasmid pcDNA-GFP-AUR
M: 1 kb DNA marker; /: pGEM-AUR; 2: pcDNA-GFP; 3: pcDNA-
GFP-AUR.

2.4 pcDNA-GFP-AUR 7£ HEK293 £ i1 [} &Y 5% B
Fik
¥ pcDNA-GFP Fll pcDNA-GFP-AUR %) 5l £ fIf

FUAS 4% HEK293 41, 48 h J5 il (1 ik
1T Western blot 731, iR W78, pcDNA-GFP-AUR
B U 4 Mo b GFP EE MK A K T B
pcDNA-GFP [#] GFP & FH & IE KL (K 3), &
], SDCT2B 1 AU & & X ¥ 51/ (AUR) AJ LA ] 2 410
il GFP JLHf Ik,

1 2 3
SR s GF'P protein

W W W 3-actin

Fig. 3 Western blot analysis of expression
level of GFP protein in HEK293 cells
I: The untransfected cells; 2: The cells transfected with pcDNA-GFP;
3: The cells transfected with pcDNA-GFP-AUR.

2.5 SDCT2B 3'-UTR H#) AU E & X 7T FA R BE{K
GFP ERE R RIEKFE

T HEBR B G BOR X GFP KK A 1 5% i,
¥ pcDNA-GFP-AUR F1 pcDNA-GFP £ fif Ji /44 5
Iy A% Y HEK293. HKC 1 LLC-PK1 41 fig, 48 h
i FH G418 Jiiik, 292 B Ja3k ke Rk GFP (141
J v [ I FH O X 40 B AR I GFP 1~ 3 ¢ )l 5
JZ. SiRAE 3 MAI A, pcDNA-GFP-AUR 4131
GFP #i& 5 pcDNA-GFP A1 EbF-34) 9¢ 't i 5 1 5 %
ik, T 7F HEK293 A1 LLC-PK1 41 il 4 5% )6 it Ji
B 51%, 78 HKC 1 FEAK 52.5% (¥ 4). i B AE
SDCT2B mRNA 3'-UTR H ] AU & & X (AUR) &
HHOHEFA,  nl S R N GFP (R4
K.
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Fig. 4 Effect of AUR of SDCT2f3 on GFP expression
level in different cell lines by flow cytometry analysis
Mean values of multiple experiments are displayed with error bars.

P<0.01.0: GFP; B : GFP-AUR.
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2.6 SDCT2BHJ AUR A fNiE GFP mRNA HYFE#%

T W 8¢ SDCT2R AUR X 3| 5 %k [K GFP
mRNA F3& PE ) 52w, F 2 B % D FH
HEK293 41 g 1 1) mRNA #45%, SR )5 £ AN A 1 7]
PEHL 4 i &L RNA #E4T Northern blot 4 #1, M %2
GFP mRNA ] B f# 175 O0 . 45 R &7, SDCT28
3'-UTR ' AUR J3 % [{1 4775 °] JiiE GFP mRNA (1]
B#f#t, 1HJC AUR FPHIf GFP mRNA AR fe e
(K 5). W] SDCT2B 11 AU & & X (AUR) ] fg j&
TEHE 35 K, B i GFP mRNA (1) B¢ fig
TM0H] GFP JERRIE. X HE7R SDCT2R 3'-UTR-
AUR "AELEHE PRI R [ S i 45 o 1

4 6 9 12 (h

“"‘“‘ 9 ™ # = = = GFPmRNA
.““‘ -.----GAPDHmRNA

Fig. 5 Analysis of the stability of GFP mRNA by Northern blot
The AU-rich region of SDCT2@ 3’-UTR accelerates the decay of GFP mRNA after the HEK293 cells treated with actinomycin D (5 mg/L). (a) The cells
transfected with pcDNA-GFP. (b) The cells transfected with pcDNA-GFP-AUR.

3 it it

k2 A R ], EAZ AL mRNA 37 %
AR B X (37 -UTR) 75 i PR 3 38 1 48 b & 4% 2 224
A, 3’-UTR 7] LLif# mRNA 8 i35 . mRNA
(R A5 PE DA & mRNA B30, B ar st A%
mRNA 3'-UTR L& 7 L1 £ & UTR®. —
S LK mRNA 3'-UTR W (] AU i # [X (AUR) 7] i
IEA% M) mRNA A5 e MR i 35 JE IR (1 R 38 KF
UWILE IL-6 F1 COX-2 & A1 3'-UTR W #8 R INAT7 7
P21 mRNA 2 M1 AU & & J6IF(ARE)® 9. ¢
IEH BN, ARE A3 i 5 A0 M & 27 (o
RNA 5458 AUFD) 254 Il mRNA [F Rk, {E
LA TARFRIE AT, E ERE R 1) 995 21 5l 41 J )
BB HCR, Y428 RNA 4545 85 A (1 HuR) Af
Wit 5 ARE 2540 2406 mRNA FF#E. o
mRNA [FEF, T A 3 R R 7K P48 g,

SDCT2 LM EZAERF. "B M. A a5 i ul
e e bRk, HATH/EB IR MANE . hT
ISR A = IRIRAIG A rh (AR 4, eI
ENARR RE AR R P T B R FE L EE . MG
b ) B R 2 b () SDCT REJEPR ST o
SDCT 53 S KA M A G, TR —28 )

K FHE M (longevity gene). BUHIWFIT KL, 7EZ4F
N B A 23 SDCT2 1R IE K- B34, # A
SDCT2 JE [A % 4L 21 — 54441 fis ;R WI-38 N i K1k
AT DRI R0, Rl b o] B LR TA T 45 R ML
HAREZR RS, AT SDCT2 K&K ny i@ it 1k
PEVE R UL P A 2 P S =4 SDCT2a Al
SDCT2R, W& HATRAM 3 v AEEIREX . Wik
WG B A M, R W) SDCT2R fEFEIT 37 Ji
552 4 poly (A) 7 s BT 40 585 nt (1) AU & %
X. ATHREN AU & FIX P45 SDCT2 1
FENFIB A, BIXA AU BT X B AR
EAED] GFP (1) M. AR S A, AU &5
X AT GFP JE[K (1) 275 /K152 2 W) . T
e FE N Rk #5381 & GFP 741 5¢
AR, AT CAHERRPT A FRIE KT 2 S R A e 5K
7, Atk SDCT2 3w dERH B X I AU & & X Af
el 5 R TG, AIMAER S 7K T
RAEFEHFRIL. TR RNA 2558 15 AUR
FEAER, WA R TP U e . IR R
B2 D PHIBT RNA %5 5, Northern blot ‘2 75 GFP
mRNA 58 5E B 2 5 T GFP-AUR mRNA, i B
SDCT2B AU & % X ¥ 41 Al ini# GFP mRNA [ %
i, M2, AREUEY] SDCT2R Jk N Kk ol fe /7
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Effect of A Negative Regulation Sequence of Gene Expression
Within The 3'-UTR of Human SDCT2 on mRNA Stability”

BAI Xue-Yuan™, CHEN Xiang-Mei”, FU Bo, WANG Yang
(Chinese PLA Institute of Nephrology, Chinese PLA General Hospital & Military Medical Postgraduate College, Beijing 100853, China)

Abstract
dicarboxylate transporter (hNSDCT?2) plays a role in the regulation of gene expression, sequence characteristics of
the 3’-UTR was analyzed using bioinformatics. The results found that within the 3’-UTR of SDCT2B mRNA there
is an AU-rich region (AUR) of 585 nt, which contains three AU-rich elements (ARE). The AUR fragment was
inserted into the 3’-UTR of GFP reporter gene within a expression vector pcDNA-GFP; and a pcDNA-GFP-AUR
recombinant vector was constructed and transfected into HEK293, HKC and LLC-PK1 cell lines. The expression
level of intracellular GFP was determined by Western blot and flow cytometry. The results showed that the AUR of
SDCT2 could significantly reduce the expression level of GFP in the pcDNA-GFP-AUR- transfected cells (P <
0.01). After blockade of RNA transcription with actinomycin D, total RNA was extracted from stably transfected
HEK293 cells with an interval of 2 h, and the stability of GFP-AUR and GFP mRNAs was analyzed by Northern
blot. The results indicated that the stability of GFP-AUR mRNA is less than that of GFP mRNA. These results
suggest that within the AU-rich region of 3'-UTR of SDCT2B mRNA there is a negative regulation region which

To explore whether the 3’ -untranslated region (3’ -UTR) of human high-affinity sodium-dependent
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can decrease the stability of mRNA, accelerate the degradation of GFP mRNA and may play a negative regulation
role for gene expression at post-transcriptional level.
Key words dicarboxylate transporter, 3’-untranslated region, post-transcriptional regulation, mRNA stability
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