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Production of complete transcripts of Rice Dwarf Virus
genome segment 10 in vitro
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I. #

A FXBEMIANALRLEH VAT A VAT L —
71 g3 % Wound Tumor Virus Ti3, &5 &
¥ ADY KBOBRMO6EREE 3 KD 4EE
DEFINESEY 7 sBTHREIRTEY, ZO/R
FioA B HE EERESIBED b B,

CORGEY ) AORBEEBTANAY 7 AD
IR, vA AV ARTFRCED AT hBBEORH
WAL E LCEE, BlBREDOSRECHT L
fTo TV B EHRZ TV B2,

BELIAFBBYANVADEY 7 2 105F T,
PREMOBO4ERE L I RRORED 4 EEN
wound tumor virus & [@—DOFRFIEZEDL, Tz
DEFIERELYE X ERESNVEET A E2AHL
DT L7281,

T DEEM D, wound tumor virus & @I A
FEBYAALRY /7 A THRKBETIC X B EEHN
% 7 & RNA 0fER TV, RERAE L hdboT
WA EHIIER S,

COEFEELMZL TS BT, RBREHTA
FEMTANAY 7 AL A7 D RNA %
ERTHAIRMBMEL ENEH, HED RNAKER
7 & —% Ao RNA GRFRTE, cDNA O LR
sy g —mEOERFINMAME T EE S,

ol
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o T HLEERRFEEORIINENT S,

COMBERYBERT D, FLIBELL
RNAEE~7 2 — %R L1,

Fi, DNAER OB mEhifzkERY
< —BFEBRELLLEY 7 &2 10 F D cDNA? %
BuTRBRENTELRSM Y 7 4 RNA 25
BREHIL LI,

II. #REHE

EEXRIY-DFR  DNAAREB I &
BHEN T 7 v -2 —BF| 2 HIREESR Eco RI
THIW L7 pUCILS, F7i3119~7 2 —icEAL
7. (Fig. 1),

H#E R, Takara DNA ligation kit & >
THT » oo BARESUSE O 2 & DNA ZHTK
BHE MV1184 Bko W EER 21T - 12,

HERTARNAEESE DNAKERNAA
BRIGE, 40mM + Y 2 -2 B, pHT.2
6mMEl~72v 24, I0mMoF+21L A4
b=, dmM A = 3 2 v, 0.4mM ATP,
CTP, GTP, UTP, 20U » T7 RNA R Y » 5 —
YR EURERF I DNA L ug 20z, 37C, 1K
R RG & ¥ 7o, 23U @ DNase I (RNase-free)
Tz, B 15 SHERIGE gk,

SLEDHT /L 10BDORNAEERS S—N
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Bgl I Eco RI

!
aattcTAATACGACTCACTATAgatctg
gATTATGCTGAGTGATATctagacttaa

Eco T7 promotor Eco RI

1
Digestion with

Ligation Eco RII

Bgl Il
Xba 1

‘ Digestion with Bgl II

puUCT?

; S1 nuclease
Digestion with Xba I

pUCT?7

Fig. 1. Strategy for making a transcription vector
pUCT?7. The T7 promotor sequence are un-
derlined.

B & ESH Y A10EBRNAKE 7 v —
ik, fER L pUCTT B85~ 7 & — L5 RO
¥ 7 5 10 % cDNA #8227 2 — v pUpRD28 % A
WTIERL L 7o (Fig. 2), HIRREESE Bgl 1 coiLc
pUCT7 119-12 & #/BRBE R Pst 1 THIH L 7=
pUpRD28 DK FEH {1k, —A&$4 DNA #4524
BT BERSLIR 7 v 7 —ERHVTT o7,
B, 30 mMEEEE + v w A pH4.6, 100mM &
b+ v v 4, 1mMiE L, 10~50 ug ®
DNA % &L 20U S1 % 7 L 7 — & (TA-
KARA) #inz, 37CTRIG%RTT » o

Sl=7v7 €K% FHRALL 2% DNA W,
TRER Xbe 1T E2Tok, 77 2 3 F
pUpRD28 i, 7.5%E V72 VA7 I F¥LER
tk&y (TBE #2E#, 20mA BB, 68D L, &
1300 HER DAY FERE D H LI, #AnbEIR
L7DNAMKIH ESL 227 v 7 —EQEE, SIRE
5% Xba 1THMILIz7 5 2 1 ¥ pUCT? 119-12 %
Takara DNA Ligation Kit #B\CH##EL, =0

Xba I

pUpRD28

l ' Xba I

Pst 1 digestion
S1 nuclease

]
%)

&
—

Xba ! digestion

pUpRD28

Tk

Ligation pucr?
start — stop
~~~~~ taatacgactcactataGGTAAA'~~-~~TCCTGA;atctag----~~
T7 promotor EcoRV
RDV seg. 10

Fig. 2. Steps for the constructing the clone
pUMRDI0. The sequences of transcription
start and stop sites were indicated.

DNA Z KB MV1184 Bk AW A2,

BERFIOBN FRLE-Z2ESEHY /2 &
W E XS RNAKE~ 27 2 -pUMRDI0 0 &E
BRIAEAL O A ELFIMENTX, 7-DEAZA DNA > —
7=v A% v+ (TAKARA) ZHW, 5=V
DNAZ7 A2 VEHREL TfTot, 75 2 3 F
DNADT7 s VEME, v+ OBAEFIHCLE
Do T 5 72,

. RBR#HER

EEXRII—DER ARLAETI S e -
£ —FF L 4IRBEREo RIYIMLE N7 2—
pUCIIS % W CTEBERIE 2T, KBEHE
MVI1184 Bk B S R, REDO 7 = —
vHAEBLR, DEBEID 2 e—-v &2 pUCT7 & L1

(Fig. D,

B 5t pUCTT #, EB I RNAEFE G
BFotTnan, ¥k, BEOHHLHEY Y-
- TiThh b2 B+ % oz, pUCTT
119-9 & pUCT7 119-12 2 = h FhHIEEFE Sca 1,
Ec0o0109, Nae I % B\ THI¥i4%, T7 RNA #
A5 — XAV TEERIGETT - i,



BN LRI A REHy A LRG58 7 5 10 FRNA 109

A
EcoR! Eco Ri
T7 —— Scal Eco0109 Nae |
pUCT7 & ; . : L 3190bp
poly linker
Sca | stop 1781b.
EcoO109 stop 2288b.
Nae | stop 2832b.
B N1 23456 7 8 9101112

Fig. 3.

A : Physical map of pUCT7 and expected length of tranccripts from pUCT7 which
digested with restriction enzymes.

B : Analysis of transcripts from pUCT?7 vector DNA which digested with each
restriction enzymes Sca I, Eco0109, Nae 1. Restriction enzyme digested pUCT7
and it’s transcripts were analyzed on 1.59% agarose gel electrophoresis.

lane N: pUCT?7 119-9 DNA.

pUCT?7 119-9 digested with Nae I (lane 1), Eco0109 (lane 2), Sca I (lane 3)
and transcripts of each restriction enzyme digested pUCT7 119-9 DNA, Nae 1
(lane 7), Eco0109 (lane 8), Sca I (lane 9).

pUVT?7 119-12 digested with Nae I (lane 4), Eco0109 (lane 5), Sca I (lane 6)
and transcripts of each restriction enzyme digested pUCT7 119-12 DNA, Nze 1
(lane 10), Eco0109 (lane 11), Sca 1 (lane 12) Arrows indicate resulting tran-

scripts.

B, fER L7227 2 =238 Y Y v n —HACE
{Fme—g —%HE, T, FIREEE Sca 1T
YIUT L 7= DNA 5> 5 #5 1781 #E &% 0 RNA 23, #l
BEESE Eco0109 B U8 Nae 1 CHI¥I X vz DNA &
bk, ThZh#2288, 283231EHEX o RNA bR
BEXhB33FChH 5,

2O DNA #AWTT- 7% RNABRERICEY %
1.5%7 7 r—A¥ VESKEEN L ER T4
IH BB RNA OV F2H IR, F0BE

B, <7 -DNAZEKcAWHIRESR
X »TEiz - Tk (Fig. 3B),

B, FIFREESR Nae 14T & 7z DNA 2 b iR
BEIni- RNA OBBE RS EL (Fig.2A lane?,
10), Sca 19T &7 DNA »BHEE X i RNA
DOBEEIR S B2 - 72 (Fig. 3A lane), 12), =D
ZENBEADN7 2 —DNA LRV VY vH—F
MICE < RNABE 7 re— g — LA TR TL
B ERBELMREhTS,
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Fig. 4. The 5-end and 3’-end sequences of inserted cDNA fragment of pUMRDI10.

DES / L 10BELR RNAEERS §—D1F
B HIREEEP: ITUHLAEBD 7 n—v
pUpRD28 X 0", #IfEEEsE Bel Il CYIMiL -tk 2
ve—vpUCTTOm|MAEE D, SIR 7 v 7 —ETR
GBS B 54, 104, 158 TR FhRIGED
—WEE D, RIGEEEER, ChS5EDNA %
DAN E#REBISA 1,

WEEBRBIEOR, Bbhicrsvn—vD7 T A1
FDNAZHHL, 1%7 7 e~ X VERKEI
L O o5Ey 7 5105 cDNA DL EFN-HKED 7
r—v&EFi,

:nboﬁa—voﬁgﬁﬂﬂﬁbkﬁﬁ 3K

WHEEE LT Eco RV &R FIon, ABREL
TWwWBZ ERHALMIRE R ®, gapped
mutagenesis $£9 ZHWVTEIEL, REL TWiclE
EEREA L (Fig. 4),

7, 5 ERBIE, TeE—2 -0 BES
iy, s 10%FD KBOBRTIAED bhi: (Fig
4, B, 587 7 4 10% RNA OB @ 0D
B%&@EE&TEH&E%@RNA%%E?%&
u — v pUMRDI0 238 b 7z,

In vitroR 45/ ANVBERESRRNANEE
BERIBROER B2 RSBy /7 210F
RNAZEET B ERFHMERIs -V
pUMRDIODNA % #|fRE# 5% Eco RV THIM L %
#%, TIRNA £V 2 5S—€¥RGLERIGEY %
1.5%7 #r — R VBEKEKEB BT ER, BE—
DRNAAV V@R D bR, S8y 4 10FTL

1 2

Fig. 5. Transcripts of pUMRDIO analyzed on 1.

5% agarose gel electrophoresis.

lane 1: Plasmid pUMRDI0 digested with
Eco RI and Eco RV.

lane 2: Transcripts from Eco RI and Eco
RV digested fragment of
pUMRDI10 by T7 RND polymer-
ase.

£ RNA DBEERE T bh i & & SRS hic
(Flg 5)0

Iv. =

RERCF A FER VAL ADBT BV A Y
ANRT V=T Tld, KEOBIEENN&ESE» /
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ARBWTHREIRTWBEZ L, ¥, ZOREX
HIcEFI D m 2 HRARIEET 52 L
HHR T DLeesd o XEHEY A LV ADHE S 7
ARSABRAEFIZRVCE IR T35, Z b
DS, RO, 5 RKMmOFEBMREHE OIS, n
vivo 1203, in vitro I AEFREE YT - T
DT EBHLRII T B30,

ZDXINREEND, EEDOYANRY / &
RNA D#EEL BT T 51013, %D cDNA 2w
TSEREWXTANVAY 7 4 RNA EHf7s RNA 23
BENTERTARYE O LALETH B,

KRBT, AZBBUANARY ) 2D5%EE
RNA #8545 7 2 —R_%HEL, RBERT
SEiY 7 A 10 EDTLERNA OBEEYTY 2 &
R LT,

Blt, DNAAREBIL I TT 7 ex— 45—
FID 3 Rom i HIRBE K Bel NZBMET I 2o
DNA %R L1, 2O Tt —2 - R Y Y
v —AIERFEO <7 # —DNA 128 2k A 7264,
HIFREYS% Bel I ¥ -THHL, S1 227 v 77—+
MBI L h PR RmETUR S8,

IDXB3IRLT, FrE— & —-EIIOBEEKCTER
KmaR &, EORERESID DNA T FEFR
WMEERIRLZEICE b X2 2 —DNABRFIHMS
MENDBAPHFTHET % b OEREEYHES
NBZEiso T,

A XZEBHIANAGEHY 7 2 10F 3, 5 R
Bl 23 GGUAAA--TH b, cDANA R OB
5 KU HIRBER Pst IV #BE T2 L1
IO BREDEE» A E S DNAXEBLZ LT
2%, BIb, &DcDNA ZHIREESE Pot 1 CHI
L, FREMEFHFCTSZ L ind b BRYDEE:
HihE %S cDNAWR #1852 LA REL eh, &
@ cDNA Wi % RNA BRE 7 2 —pUCT7 icfi A
THIELRIVELROGH Y 7 2 10FRNA %
EEXRLZLAEEL nd (Fig. 2),

TO5EWOGEENIIA FERMIA L 2L
Wy AL TVDEELBRS D, £TD
DEiY 7 AR CTEROFEXAVSZ it D
EENHY ) A RNABRE~R 7 2 —RR$ET 5 2
EDTFRETH Bo

V. i =
1. DNAZRHEBI I h &R LI TIRNA 7 =

-z - H~27 2—-pUCII9DOXY YV vH—~F
AR LI L RNAEFE X7 2 —pUCTT7 #fF
LT,

2. E L7 RNABKRE <7 2 —pUCT7 % HIR
B% Sce 1, Nae 1, Eco0109 TH+IFREMEE,
T7 RNA RV A5 —€2AVTEEREETV
pUCT7T =7 2 —NHRY Vv —Fm@ T7 7
BE— R —HRoTWBIEXHERL,

3. Sl 27 Vv7 —EABICL h FEFRBELHE X
¥l EERLE Y 7 4 10 % cDNA MR &, Rk
FERREER &2 RNABGE <7 2 —pUCTY?
PHAWCELELEY 7 A 10 F O RNABE X7
2 —pUMRDI10 Z1ERL L 72,

4, HIFREEE Eco RV §] W % 175 72 pUMRD-
10DNA & T7RNA £V 2 5 —E & H - TREBRER
TREESHY 7 2 10 & RNA ORE XTIk
B BeRSEY /7 4 10FRNADEENRTHR
oo
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Summary

All genome segments of a virus in the Reoviridae

share common 5 and 3’ terminal sequences and seg-
ment-specific inverted repeats.

Both the conserved terminal sequences and seg-
ment-specific domains of inverted repeats play a
significant role in the sorting and assembly of seg-
mented RNA genomes.

We therefore have constructed a transcription
vector that yielded transcripts containing 5 and 3’
terminal sequences identical to authentic RDV tran-
scripts.

Synthesized T7 promotor DNA fragments were
subcloned into pUC119 vector to construct a tran-
scription vector pUCT7. The pUCT7 119-12 which
has transcription activity, was digested with Bgl II
and treated with S1 nuclease for constructing a
blunt end at the 3’ end of promotor sequence.

The clone pUpRD28 which has removed
homopolymer franking sequence from full length
c¢cDNA of RDV genome segment 10, was digested
with Pst I and treated with S1 nuclease to form a
blunt end at 5 -end of the cDNA.

Both S1 nuclease treated pUCT?7 vector and
pUpRD28 cDNA were digested with Xbaz 1. Then
c¢cDNA fragment of pUpRD28 was inserted to
pUCT7 to construct the RNA transcription vector
pUMRDI0 from which the RDV genomesegment 10
was transcribed.

The transcriptional activity of Eco RV digested
pUMRDIG was confirmed by 1.5% agarose gel
electrophoresis after T7 RNA polymerase reaction.



