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PIgN
/NERFFBE RNA 48486 ADAR1
4 FEIYIK. w=fE, RJIERINgESHT”

RAEFT VU REED BRFEN? FREY RFKRY
FHEE O A4 Y R.RABINOVICI® #/XBg 0+

(S PYZE B2 R 2 B A T P g e 2 TR K T S %, D842 710032
D PU A R WA RN R, VT4 7100325 VDA B KAEZGEIA R, P04 710032;
Y Department of Surgery, Yale School of Medicine, New Haven, Connecticut, USA)

FE  RNA 4l DNA #3500 RNA JR B E B R AESUE I —Fp 75 . A-to-I RNA 4% ADARI (adenosine deaminase that
acts on RNA 1)FEATH: pre-mRNA HRR 5 (10 RIS 4 A% 5 A8 g YR B VEENA A% HF (K D B, T8 I RT-PCR FiA M /N U T 20 23 v
TN A-to-I RNA Zfitlif ADARI (1) 4 BUEY P14, SRR ERH AR FILAE AN M Py 2 A7, FIH Bac-to-Bac FHR i B 1A
RYiFE T ADARL EAIFFRIFTEHAE s B HRANM G LT T30, o xtRIA =T Tis s e, 8512k, PR
ADARI 72/ AL 2R 32 0L 4 Py P77 XAE e, 3l 44 4 ADAR1-La\Lb Fil ADAR1-Sa\Sb. iX 4 Fft ADAR1 8§ P44 7E
A AW B, ADARI-La\Lb FZ50 A5 T MUK, 1) ADARL-Sa\Sb F- 2L/ 14 Ml #% K #% 4. Bac-to-Bac F-{R
FERIA RGEFRILN 4 Fh ADART BY VIR FE (1R 0U8E RNA G Vi WA, 28554 ADARI B U4 (1 e 4 U Ry e Pk
RNA%w 4 DI e ] BET T AN A, ADART BY U] R 1) B A2 3 LA K A0 40 I P o A R g 200 6 1) 22 5 1) R A ik — 25 0T 5 3

SER R RER DG AR S R EA TR R BOE T LA

XKHEIR  RNA %nis, FRREE, E4l4t1, ADARI
ZRSES Q71

RNAZi 45 /217 DNA #3/% RNA J5 5k RNA 57
DIAM LAl I TR, & DURZE R OB« 5 el
1B 55 7 AR T 3% 45 B RNA g 4R 2 ok [
Br bR AT IR, R T AR AL
REFE A BE MBI 5y — D EERAR, X T
FHC U PR B AR 780 H AT I RNA g I 5
FEH LT pre-mRNA Fl tRNA H1, [fij%f RNA iz
Y BEAE FH G B FR 4 RNA % #5876 pre-mRNA
‘B DB 2 AL 7 SO0 RNA H (4% 1 R b
BB . AR LBl P 4i M A5 SRz 4 e, R
EAEH PRl pre-mRNA #% 17 12 i 2 i, Rl ADAR
(adenosine deaminase that acts on RNAs) #l CDAR
(cytosine deaminase that acts on RNAs). ADARs A fif
pre-mRNA [ 3 L8 JRIES 4% T (adenosine) 42 4 IR BK
W 1% 1 (insosine), Rl A-to-I %46 1] CDARs M 1]
K e % WE #Z F (cytosine) it 2 HE Ok JR WE BE % 1
(uridine), B[ C-to-U $% 4. i W64 i 45 ot A% 25 i)

RAEFAR,  INIAE Hgm it i 2 1 45 F R Sh REth &
AR, ADART A S — MR I A-to-1 RNA
GAREE, TR o M B TS, HESERX
1) ADARI f#104 LR BIYIE L, T HARAT1Z 31155
S RIBEAFS TATEE T /N ADART 42
£ cDNA, &IL/NEAFIET Y ADARL fE7E4G 2 F1
U0 NGER i B, ADARI ¢DNA [fIAS
[ B U] A] BE S 50 ADARIT R 55881 LA
JAE AN M N 5 38 TN A R AE SO R HE— B ST
FL ADARI [R145 44 S D e 2 FF 1 LT R X,
AT T/l ADARL JURN EEBIYIA, BE5ET
HLRIE T TR0 9 R 7. 55 i FRATTFE AT R 25
FIERG P £IL T /MR ADARI [ JLF 5 41 85 1)

*EK HRRHERG I E (30371337).
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A, AT RUEE RNA 4 Ih RS
1 #RFnAE

11w

L1 A gk, TORL KB AT B B AR DHS
FRRIURLAE LB DHI0BAC. AP R84 5 5 97
Wk (Spodoptera frugiperda) sf9 EHL4H i R0 5
[¥ Life Technologies 23 ) 7= .

1.1.2 A, W4 % 1§ (SuperScript I RNAse H-
Reverse Transcriptase)~ 5|4 & RNA & Bk 7]
TRIZOL. Jifi 4F I3 < 40 B 3% 92 90 AT IR v 28
* 1K & 4 (BAC-TO-BAC Baculovirus Expression
Systems). Sf-900 II SFM JCIfiLif B BB 7R 54
X A Cellfectin M F 56 [ Life Technologies /A 7] ;
PR E DNA 4 (Vent DNA Polymerase) 14 H 3¢
Promega /A ] ; mRNA & I ik 71 & (Poly (A)
Pure™ mRNA Purification Kit) 4 H 3¢ & Ambion 2
Al BRI N DI . 3% B 56 [H New England
Biolabs; QIAquick Gel Extraction Kit JJUf £ 4l i 7
&M Qiagen A F 7 a-?P-ATP I H & [
Amersham Pharmacia /A 7).

1.2 7%

1.2.1 RT-PCR. ARFEFATATHIMI LR, A1XF /N
ADARI 4K ¢DNA J@ 41, Bl H 4485 X PCR 5
Yy, IR LS RS 5 s 51N T BamH 1
AU Xho T B UIA7 i EUMIAIAb ZE 1K) /)N Bl JH 20 213
2 g, % ULH 1A TRIZOL X2 HUE RNA, B )
H Poly(A) Pure™ mRNA Purification Kit M i RNA
H$E 4l mRNA. HL 0.5 pg /N RUIFIEZ1Z0 mRNA,
SuperScript I RNase H- Reverse Transcriptase i &
i 58I 1530647 cDNA 25 —4% 4 . B 1 wl cDNA
HERR . AR N LA MEZ TR AP, K
Vent DNA Polymerase 317 /& {& B. PCR § 4. 4~ 1%
% Af: 94CAEE 3 min; 94°C 30's, 62°C 45 s,
72°C 2 min, 3t 30 MEH; 72°CHE 10 min. X
5 wl PCR =75 1% Iekl e AT ik, %
PCR )R

1.2.2 2 R R e R RS E L DA R IR R IRl i
ADARI [f] PCR /=¥, 4lithJ5iE#: N\ pCR2.1 Jiiki
Bk, SWFRUEERYES, H BamH 1
Al Xho T FRAE A VTG HEAT BT, SR WV v i 22 %
¥ IR pFASTBAC-HTb H, 44 28 PUFh 5 41 ik
4 & pFAST-ADAR1-La/Lb #1 Sa/Sb.

1.2.3  HZ] ORI H% R AT E 41 Bacmid Y $E4E. K

17T .

5wl 1 mg/L ff] pFAST-ADARI1 LA # 4K 50 5 % 1k
100 pul DHI0BAC &2 541 B, fE&H RIBAE .
IRK##. VIR %, IPTG Ml X-GAL [ LB “f-1_|
AT IR %, 48 h J5 M K W vk KB HARY) 1~
2 mm i, IR N 4°C UKAR N 4R SET5CE 24 h. $k
WAGEHE, B ToHRRER. KRR I
NN LB BrgR AP b AT 9 R 9% de = Wt
HRERE 7 3R A 2 Bacmid, #RJ57E 0.5%F i
BEEERE T LYK 12 h %558 4 Bacmid.

1.2.4 SO 41 (185 g e A B . #F 6 fLEG IR
BRI N AR K PO g i, AR SR AL
Bacmid /] Cellfectin #% Bac-To-Bac i 15 %1k sf9
i, 48 h JE e i, B 20 wl HIk g
THERT KA 8x10° 4 O 4l ff) T-75 K572k
28°CHE IR 72 h AT E Y1, WO R EAHMREN
A, Ut B A HERE I VR AT EE I R
1.2.5 FEAHEAMERIE Lt 76 1L B kR R
B 77 b LA R 7 A5 FE 200 ml SO s 41 i
(2x10%/ml), &k M EePh L e 3 FE 10 S5 AR 75
{F YL I 1) MOT {8 A 5~10. 7 28°C LA 130 r/min
B9 48 h o, 4°C FLL 1000 r/min 250 30 min,
B P 1 Y TR R T ANR e ST R
W (50 mmol/L Tris-HCI, pH 8.5, 5 mmol/L
2-mercaptoethanol, 100 mmol/L KCI, 1 mmol/L
PMSF, 1% Nonidet P-40), 7E 4°C '~ F#8 /£ ¥
FEANHE 1 min 5, 4% M BAC-TO-BAC Baculovirus
Expression Systems i 9] 5 (1) 77 7 F) | Ni-NTA )2
FriEfe b 4t T 4tk ADART E4LEH, PRl
28 SRS I I et e PR K R B Al B2 K B 1 B A
90% L L (I uE e 48, £ PBS 78433 Mt Jm 34T
HEAFER, 7r3E-70CHi1r.

1.2.6 5% A 45 B0k e i Jsg W ik B B8 A4 8 7 4 5 0
M 2 x BRI S BB VENR, ARG TE 10%[1)
TN B Y gt e b 3k AT B FL UK (SDS-PAGE), HL
VKEE A 25 T 3 W AT Y (0. K e 11 5 s
WOGE BRI T 3% B4, 1HE ADAR] A
R T B R R S A L, NI A H
ZHHE 1 ADARI 4l

1.2.7 /il ADARIL BYUMA RN s A K Eik 4
i ADAR1 BYY]4& cDNA ] BamH 1 Fl Xho 1 F1)
Ji i N pEGFP-N1 # f& (Clonetech 2 # ), f#f
ADARI 55 EGFP [¥] N s AH3 I Or 457 2 141 0T 1) 5] 152
HE. F] LimpofectAmine 2000 ¥ ix £ 5 21 i fi H
N} A Jevds oy e N NIH 3T3 BT 4E40 i, 8~12h
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JEAEDOG R TSR & 5 AL L.

1.2.8 /il ADART BYUJ K 0UEE RNA 2 4537 1
W 5E . ADARI 1) XUEE RNA R & H: LU o
-tropomyosin F& [X] [1] pBluescript SK (+/-) Jit $i 4 JiK
Y, FIH RNA G g A4S0 5 s 10 7 16 o0
RNA. ¥ 566 pBluescript SK(+/-)JFUR ] EcoR 1 8%
Hind I FRAE A D) BSR40 J5 . I T7 #
SP6 RNA & M AR AT Ah e s, TR B A o-2P
-ATP. & 5E )G, H Sephadex G25 4lifk, Fr2:if
ST RR . B P9 4% BAMW LBE RNA R A
94°C In#4 3 min, b EARGH B0, I PER
R H AN RNA. ADART i PERA I H 0.1 pg &
)5 ADARLI A B PIAE A, 2 mA
10 ol % %5 2% P (10 mmol/L Hepes, pH 7.8,
100 mmol/L KCI, 50 mmol/L EDTA, 15% glycerol)
i, ARJE N 1l 2P-labeled dsRNA (5x10° cpm)Fll
1 wl RNase 106l 7], ] 4 %5 27 b 980 30 3 A4 AR
20 wl, T 37CHEH 2h, I 2xZAARUE Al K
221 (10 mmol/L Tris-HCI, pH 8.0, 300 mmol/L
NaCl, 0.2% SDS, and 0.5 g/L proteinase K), T
37CHEE 1h, THBMSEUhEE 1k, B EER
%25 14 Appendorf &, UL L THE L
RNA. 8 J5 B UT0E 78 73 Wil T 10 pl &% 17 IR P1
2% 1 H (5 mmol/L Tris-HCl, pH 7.5, 10 mmol/L
NaCl, 1 U RNase P1), JEIA 1 wl (417 2 i
Pl, T3 7CHWFH 2h, KEXUEE RNA FEA A% 1T
M, W4 wl sU P2 EMT (TLO) R |, Lz
HORRMBRE - 7 AEE (95 0 5) WM R, fF
AT JEHTBAEIL TLC Tl N U, W e +-70°C Hks
Fgt 24 h, Vel JEMLELE R

2 & R

2.1 /iR ADARI1 ¢cDNA B2 R LT

JrAE I PCR 51404 : ADARI-L IE [/ 5[4 5/
GTCAGGATCCTCTCAAGGGTTCAGGGGACCCA
C 3’; ADARI-S IE [ 5] ¥ 5" GTCAGGATCC-
AAGAGAAGTACACACAGTGCTCC 3'; L] /e 1n)
514 5' GTCACTCGAGTCAGTCATTGGGTACTG-
GACAGAGGT 3'. £&3 PCR ¥ 1, 3 Hu 45 /N i
ADARI [1] 4 BT 4A4™ 14 I v N pCR2.1 kL
DR ESE SR, TR 3R/ B ADARIT 741
5 GenBank 1 It & Sk 1) 7 41— 3 (GenBank Number
AF291876). 28 [ v 1 U1 i il U Js o 1n) ve B T
pFASTBAC-HTb # 14 1 6 x his tag 2 C i Ji5 .

ADARI VYRR BY D)4 1 7 5 B LI 1.

ZDNA BM dsRBD
La | Z BT T
NLS-N [ I I
Lb | V%, T T
Sa[ []
S T ]

Fig. 1 Schematic diagrams of the splicing forms of ADAR1
The four splicing forms have two different putative translation initiation
codons and the same termination codon and are 3.5 kb, 3.6 kb, 1.8 kb
and 2.0 kb in length, respectively. Z DNA BM: Z DNA binding motif;
dsRBD: Double-stranded RNA binding domain; CAT: Catalytic domain;
NLS: Nuclear localization signal.

2.2 E4H Bacmid LT

¥ 4 Fh 41 pFAST-HTb-ADARI J5i ki 43 %) %%
S KAT# DHIOBAC Ji, 2t i (A ik ik A
V. 2ty 48 e ol 18 iR $2 2l vk B Y
Bacmid, 7F 0.5% MEakEh ATk, 458 5oR
7 23 kb JGAAAE— 4 VK447, 74 B 41 Bacmid
()31 .
2.3 /R ADARI EHERRFRIE, i

¥/ Bl ADAR1 [f1 HE 4] Bacmid #% %% sf9 [ Ht
YR, 72 h Ja SRR TR G I R G s
Bty 18, il e s, K4
T T 41995 7 00 P 200 2x108~4x 108 pfu/ml. 4 5
Y TR IR L R TR K s 4, 48 h T B0 i
S0 M I IR A, F Ni-NTA SR Z Tkt
178l I 1T SDS-PAGE, 253 LK 2. v LLA H
Imidazole ¥ 5 4 100 mmol/L FEATVEME I, ZEH —

L 1 2
ku
120 -
85 = — _ ADARI1-Sb
80 ku
60 —
50 =

Fig. 2 Purification of recombinant ADAR1 protein by Ni-
NTA affinity chromatography
SY cells infected with recombinant ADARI baculoviruses were
harvested three days after infection. These cells were lysed in Tris lysis
buffer and the lysate(L) was added to Ni-NTA resin column and eluted
with 100 mmol/L imidazole(/, 2), shown here is ADAR1-Sb. The elutes
were subjected to SDS-PAGE and the fraction of the highest
concentration of ADAR1 was dialyzed against PBS and stored at —=70°C.
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B ADAR1 HE4LHE 1S BN . WOL%
GUESE, VEBOR T ADARI H4H 8 (4 EE Y >
91%.
2.4 /MR ADARI1 BYIRELHE R A B ERL

/N i ADARI1-La/Lb F1 Sa/Sb 8Y U] 4 I [K] /3
Il o N B A i 4 £ ¢ % B 1 (EGFP) 5 A1 (1) )5
ki, Af ADARI (1) C 35 EGFP [ [5 352 A AH % .
TEREAT ORI 38 J5 I I 5% 4 NIH 3T3 40 /i, 2%
e WA N WL %% EGFP 25 11 76 40 i N 14 58 17 S %
iz, K ADARI-La/Lb 1= %550 4 T 41 o3, 1
ADARI-Sa/Sb F 250 A T4tz N, 45 R WIE 3.
2.5 /iR ADARI1 BIYI{REAE BRI WiE RNA 45
IR TERON E

A-to-1 RNA % 5 i 1) = 36 M2 — g & v] LA
FEARAN RS S5 M M T 50U RNA A7 (1[I s né 1%
1F IR (adenosine), i 2 JIi % 2 Ty A% by IR B WA
(inosine). 4 T it ADARI A [A] BT U] 44 (1) XU5E RNA
iR uEPEAR A, ARSI XT ADARI BY V) AA 41 85 1
) RNA G 48375 P AT 7005 FEC L. 25 KW,
A IA) 5 1 DY A ADART BY V) 44 5 41 5 [ A0 0UE%
RNA % % 7% 1 % % B K, ADARI-Lb A

ADARI-Sb [#] XU 5% RNA 4 % 3% T & &
ADARI-La (3G PERAK, 1 ADARI-Sa 3% i {16,
ADARI-Lb HI3GETEZ 4 Sa 3G PERT 100 1% (K 4).

La Lb Sa Sb C

Ralative editing activity

Fig. 3 Cellular localization of ADARI1 splicing forms in
NIH 3T3 cells

The four splicing alternatives of ADARI were cloned into EGFP-NI

vector and the recombinant plasmid was transiently transfected into NIH

3T3 cells with LipofectAmine 2000. Three days after transfection, the

cells were examined under a fluorescent microscope and the recombinant

ADARI proteins were localized as either cytoplasmic or nuclear. (a) La,

(b) Lb, (c) Sa, (d) Sb.

0.8}

0.6

Lb Sb

Fig. 4 Double-stranded RNA editing activity of ADARI splicing variants

Equal amount of recombinant ADARI splicing alternatives were incubated with *P-labelled double-stranded RNA.

After nuclease P1 treatment, the substrates were run on a TLC plate and the TLC plate was exposed to an X-ray film at

-70°C. After 24 h exposure, the film was visualized by autoradiography. The intensity of each spot was quantitated

with Scionlmage at www.scion.com. The specific editing activity of each protein was calculated by dividing the ratio

of A-to-I conversion by the amount of the recombinant protein used in the initial reaction. The relative activity was

normalized to the Lb form of the four ADARI splicing proteins.

A58

3 it e
RNA % 5 I G 10 A7 25 AU X T HR0 v U 1

AhFE i HEAT EE ) EY AR 0 BN T SRR
LG sL, RIISAL A% AN DNA #6380 mRNA 5
Ve B I PR ORS — B R, TR AR SRS
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AT REMOIN TAME, Sl T sk %, 135
()8 F1T0Ks S5 N DNA TR0 1) & 115 T AN TR B
A-to-] RNA Zi%E i ADARI My f5l, Feb I R 2 47
FP) RN A A% (A)E ADART HOAE R I 20340
AR M IR BN RZ (D), MIAERZH IR P B RS
FTIRE S SR (G T2 — U, BB
X BV A-to-1 364, MirEDhee BoFst kAT
A-t0-G MG, IX BCE U R AR AE G X, T4
FHPE R I SRR A7 ] BEAS 7)1 JU SR Tl 1y 22 gk
M, R AR AR AR Gn s X ) AT e 2 5 i 5% IR AR
S8 AR TR R AR, WM ILEE A T
AT RR A AR IR BY DA R UR AR AR A AR
B Y] 1, Bt 1% ADAR2 A FE AT L4 4 H 2
pre-mRNA, M AEZA BT V)1, RIAS[H D) g 1)
RO FESEHT IS AT R B R T
ADARI ff] cDNA. iliif Al A ADARI ff] cDNA #E4T
VR PERTEE, L% cDNA 41,8 4 f K 1 4 i X
B, BN ADARI-L. 76 SE R0 rR RO, 5
A ADARI1 A&, /b ADARI [#) cDNA 3 5
Z B YL , /N BCf s BCAE A DG 4H i i
ADARI [ BYY)-1 Bl A5 58 0 5 FE (R 4 e 7 A2 40 T,
R AR N B OK R, A B A AR AN TR
ADARI B4k, Hh 80% 5 A ADARI [ 7] .
Liu 25®7E 0 57 N 41 8 ADARL RiEW, KILTI
% vy 1[5 ADARI (AR BIDMAIRIE, FH 2
ADARI-S 24 . MAEFRA TS &8, 75 3 ARIR
AT/ A7 e 4 ADARI 112 R85 D) £k,
K& L ADARI 72 HAR 2 MR A fr it
—DHF5T. BLAR ADARL fEANZFHALZL. 2% 5 P4k
HABRMERE, M2 KL ARARL
(1) B R Y HAEAE T K, ADARI 7E i Ah 41
Al BRE T R UM BEIE A 5 T HE— 45
AR . ADAR] AR A LA, 4150
JEAL T N3G 3 > DNA &5 &4 (HL a5 Z DNA
SEA ORI T C g (P fE ALk, 41 ADART H ) BY
Pl DNA 2543588, WA §E<s 520 ADAR] X T
JEMIIERE RSS2, h Al v AR AN 1] R BY DA
AN T R S A B0 AN (7] (9 JEC A0 1) R s S AN [R) L B
SRRUHE RNA AEF 7 G B35 1k 2 T A-to-I RNA i
R IE R, (H IR T 1) 22 57 nT R S T 1K
LR TR ) A-to-T RNA it 45 1§ 58 1L 45 il 85 D) AT %%
RIS G eSS, I3 Ah— T A T
EAEAEH B 2 ) A-to-I RNA 2 18 1 JEE Y. RNA
RN ADARI [FI40 B P 47 5 HE D Re AT A5 H L)

KA. R AERT— 20 55k Ui, ADARI 7E40 4
(18 A 5 IR R e 2 B g i O R N V). T
ADARI {40 mRNA, 1 mRNA B A] DLAEAE T
MMk N, 0] DAAALE T4 uk% 4. ADARL AN[H]8Y
DA —J7 A0 T IR SRR ) ERIANR], 55—
J7 ARSI M N e A EABAT AR C4N7E ADARI
AR Z PR ADARL EAIIRIZ N . AR I 7
G, XL E AL AL ) ADARIN i Fil C 3 (1)
NLS, 1ff HAE/E T ADARI [F e &B47, 7] HEAE
4 HATA NI AR Hi%(5 5. ADARI BY
IR AR AN, WG5S E e
ADART 7E4H B A 158 A7 A7 BT AN IR]. 3% 2 457 AN [+ 1)
A5 54 3 O AN [ I P P 4 FH 45 SR AN ). RNA
2 5 I AN SO0 N AR BRS04 B 1) 356 R 308 B 1
SRS AT G, 1T LT ZL A0 A0 40 B s 25 1 97 41 22 /N
T4 RNA [ REHS 2 7 A 52 M 12, 3 4677 1 1)
FOK % RNA G 85 1A USE IR N . FRATTAE AR 52
5 rh e BERIRIE T ADARI (LR ES D)4k, —J5
B TAE/N R E T ADARI (8- Fh B AT W& P 16 B
PHALEAE, A5 A IESE T X L85 U] A 7E 40 i
W ERL I BEIANIR], K HE—DWF5T ADARI 4544
L IhREI o R MR BUET Y ADART JRMIFEHE 780
REAES.
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Functional Characterization and Comparison of Four Splicing
Alternatives of Mouse Liver A-to-I RNA Editing Enzyme ADAR1"

ZHANG De-Xin"", ZHAO Peng-Tao", ZHAO Qing-Chuan?, LUO Xiao-Xing?,
g g g
ong-Zhan?, ing-Jun®, ing-Hua®, R. , ai-Ming"”
NIEY Zhan?, SU Ying-JunY, YANG Jing-Hua®, R. RABINOVICI?, FAN Dai-Ming"
("State Key Laboratory of Cancer Biology and PLA Institute for Digestive Diseases,
Xijing Hospital, Fourth Military Medical University, Xi’an 710032, China;
? Department of General Surgery, Xijing Hospital, Fourth Military Medical University, Xi’an 710032, China;
* Department of Pharmacology, Fourth Military Medical University, Xi‘an 710032, China;
YDepartment of Surgery, Yale School of Medicine, New Haven, Connecticut, USA)

Abstract The posttranscriptional modification of messenger RNA precursors by base deamination can alter
profoundly the function of the encoded proteins. Adenosine deaminases that act on RNA (ADARs) are capable of
catalyzing the site-specific conversion of adenosine to inosine in pre-mRNA transcripts, thereby affecting coding
potential of mature mRNAs. ADARI is a member of ADARI family and is abundantly expressed in the brain and
ubiquitously present in most tissues of the mammals. Alternatively spliced forms of ADAR1 ¢cDNA were cloned
from the mouse liver and the localization of these splicing forms were examined under a fluorescent microscope by
fusing them to EGFP. The cDNAs of these splicing forms were cloned into a baculovirus expression vector and the
recombinant protein of these splicing forms were produced in insect cells and purified with Ni-NTA resin. The
double-stranded RNA editing activity of the recombinant proteins were determined and compared. The results
showed four major splicing forms of ADAR1 were naturally present in mouse liver and consisted of cDNAs of
3.5 kb, 3.6 kb, 1.8 kb and 2.0 kb in length, respectively. These three splicing forms were La, Lb, Sa and Sb forms
and found to have two distinct translation initiator codons. Furthermore, the four splicing forms of ADART1 protein
were localized to either the cytoplasm or nucleus of NIH 3T3 cells as shown by fluorescent microscopy. The
double-stranded RNA editing activity of the four splicing forms also differ significantly, with the Lb form
possessing the highest editing activity. In summary, four major mouse ADAR 1splicing forms are present naturally
in the mouse liver with either cytoplasmic or nuclear localizations and widely varied editing activities, which
indicate they might have different substrates and functions.

Key words RNA editing, baculovirus, recombinant protein, ADARI
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