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Determination of the role of the intergenic region (IGR) of arenavirus in
translation and rational design of the IGR sequence to develop a novel LCMV

vector

IWASAKI, Masaharu

13,400,000
mRNA  vmRNA 5 cap 3 A
VmRNA  RNA 1) vmRNA 3" -UTR
ORF proximal region, PR RNA2
2) VvmRNA mRNA A PABP
3) LCMV PR

MRNA A
3" -UTR

Mammarenavirus mRNA is characterized by 5 -capped and 3

-non-polyadenylated untranslated regions (UTRs). We previously reported that the non-polyadenylated
3" -UTR of viral mRNA, which is derived from the non-coding intergenic region (IGR), regulates viral
protein levels at the post-transcriptional level. In this study, using in vitro-transcribed RNA
mimics encoding a reporter gene, we showed that the 3' -UTR of lymphocytic choriomeningitis virus
(LCMV) nucleoprotein mRNA without a poly(A) tail promoted translation in a poly(A)-binding
protein-independent manner. We compared the 3' -UTR of this mRNA with the 3' -UTR of LCMV
glycoprotein precursor mRNA, which is translated less efficiently. We found that a 10-nucleotide
sequence proximal to the nucleoprotein open reading frame and its predicted secondary structure were
critical for promoting translation. Modification of the 10-nucleotide sequence also affected
reporter gene expression in cells infected with recombinant LCMV.
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1. WFZERG SO 5

TV DK L7 DT 7 A A (Lassa virus, LASV) D X512, TV F U AL AF
(Arenaviridae) | "iHLFET VANV A& (Mammarenavirus, AT . BRIZT L7 A )V ALFKELTH)
WAL A VAP A 5| Z L 2 3R AR DS ED, 2D DY AV AIXZEINE O, THE
B CARSE | AL 72> QD FRZT Y I AVAIZE T 7V BBV TEFES A
DREGF 2T TV T UANVATIERS NASORENREWEFR THD, HERENOEHEE
THYVRNRE . Ty BT DR BAYRIBFRIEL T B THE LS TR, Ty BT R LR
ML RS (World Health Organization, WHO) IZX»> T, =R T AL A%H S L L5 12 Blueprint
priority diseases [ZHRESITIY ZOX RO RAIZRIBL 2> TS, EFIIBLEIND, T
TANVADA L N— WX B OBEFE TR OMADM:, EIHERE L2 5 C&L85mAET /TN
KO A NRTTETHHEEZ LN TS, —RIIZEEET 7T ORRICIE R VD Tk
DESWOITET, UL, B TELNT T LR RIZ D559 L TiX, ZDAH =K A
IR TAZEIIIFIEAERAIBETH D, EDTD . Hil- B RA ST HZ LI AW MEDEIF
ERETDHIENTER, 22T, BEALAD =X LN L FIEICL DB/ FEET /T O
BB RDHLINTND, L L, Ty T AL ZAO T HFNTIT i E L~V OE CiADfiisk BSL-4
(biosafety level 4) 2SLETHY  ZDOZENHFFED KE/2 5T L7a> T, 2 CTH 4 1 BSL-2 Jiti
HTCHOWNFIEE TT v U AN AEUT B DY 7 ER M HIR A # 15 2 7 A /L A (lymphocytic
choriomeningitis virus, LCMV) Z HWNTHFEE,T- T 7=, 2RI 35 LCMV X7 041
IWADTANIAT THY | FE AR REE MR O &Y CRIE LR D B ERRIFIA TH D, L LE
OFBFRIIEL . WD DA DLIV2 VR FA (neglected pathogen) SV TS, T & I LLRTOWISE
TUAIVAY ) AOHFNEREK (untranslated region, UTR) TéhA B s T B HEIHK (intergenic region,
IGR) IZHI 345, 7 /LA mRNA (vmRNA) @ 3'-UTR ECHINFIRR R & HI#E 452 2% Bz
(Iwasaki et al., J Virol 2015, 2016) , SHIZ IGR BLANCE RAN A TANAS X TEDFEBLNT
AEMWFESEDIETUANAETFALL . 720 D BRI L T 7e i e ZE 2 £ 5.¢
EDB AT I T URRMEREAN A B R LT, LU, IGR BEFINRE DINHER IR ELE 5.2 5
D>, FEDFERMI2 531 AT = A NG5 D> TNeDo Tz,

2. WEOBEM

T FUANAK, 258D~ AF A RNA 27 ) AZFF > _"a—T 7 A VA ThD, S, L 4y
D7 )2 RNA [ZIXFNFN2ODIERF 0380 I HE S v, O M IEE s - [ E
(intergenic region, IGR) EFFINHIEFHIRFEIK CHEEIHI TS (K 1A), S S filxxsL4 7 mT7
A (nucleoprotein, NP) &z UNBE & 7B RilERIA (glycoprotein precursor, GPC) Z=a—R4-%, GPC
VEHIER T ORIER 2 128 E0 7 u 7 77—z S, N Kiq{l)>5 stable signal peptide (SSP) .
GP1., GP2 @ 3 DI H5, SSP, GP1, GP2 135 BIRD TR A A KES B8
AIE(GP) IR T 5, L 48N RNA KTFEME RNA iR AT —B D L 2T R O~ R w7 AH
VOVBEITHY D 7 A RTE R RS TND, TAVATHIEA~DIR AL, L 2L 238D
BXI2E~-T S 2Ei%7 /2 RNA (VRNA) O 3K HIR G 3BAAES L, IGR MR 272~ Clig
GREAETHIE T, BRI vy T HEEZ R D 3R NE poly(AMFINZES2 15720y NP mRNA 723
AREND (K1B), HHHFRT L o 7B PERE—RICYVEDY, vRNA 2R 423 —1LC
VRNA EAAHI72 7 2 F 747 7 2 RNA (cRNA) A LEND, cRNA 7351% GPC mRNA <° vRNA 234
REND, L 43 Eib [AEED 55 TEG T OIRERS ) MERLIN Thid,

A B S-IGR
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ABFFETIE, IGRIZH KL, poly(MfHINZESZ 720 7L A /LA mRNA OFIRRZHZBZE D LD
WZHEID DD, T A NVAK A-E45 E R O IT OBV AN 2281280 D5 1D
fiEAZ B8 LT=, £, TV UANADTa AT ThDH LCMV 1%, BY L= eI x5 65%
PENFEFIZHI, FEERAEM: (non—cytolytic) VA /L ATHHIENMBN TS, E5IZ, LCMV X
KR &2 IR R ORI G T D2 LM TED, Zh LCMV OF§#E L, IGR X D8 s R B
AL A B HIE T, HEHSN RS TR BLEE B TEICHIE T BEZ2 K A LCMV ~_ 7 57—
BHF I A 7= s F Al O L 4 3 A T,

3. MRk

(1) IGR ECFIOFHFRGIERERE I BT DT A VAR A DR E| D fiFEAT
FHFRZN=E D EN N LCMV NP mRNA K OFHER D= DV GPC mRNA @ UTR El4CLAR—4
—I&{5 1 ZsGreen O ORF Boslz kA 2Bl A DA /LA mRNA £ RNA (VImRNA) % in vitro
B, BIERZh=R % ZsGreen O TR E TR AL N —H—T v ATV AT LEHEELT-, UTR
it %1% NP mRNA H 3k M O GPC mRNA HSROESIR TR 4 & T AN A, BIERZIER O
i C 7R UTR BAAIZ0HT LT,

(2) IGR BLFIOFIRRHEEREIZ 31T B 18 £ K 1 O F O T
—EBIZ UTP OfX#YIZ 5-bromouridine—triphosphate (BrUTP)ZHWiAEH7- vImRNA % in
vitro A ELL ., MR E A LT, M AE A B L . $T 5-bromo—2'-deoxyuridine (BrdU) Hit{A&%
FAWTHRZEIEREL , VIMRNA SR RE U721 £ 2 " H a2 LTz,

(3) ¥z LCMV ZAERIL | IGR FCSIDS LWL R —H — 2 R Bl Ao ha— /)L T
DIFRAET 5
(1) DFERZFIZ, BRI RICES e 3-UTR BANIKHST 5 IGR ICEBRAF Oz
LCMV ZAESRIL | TA NV AL~V CRIERZNRIZ 5 2 D 8% T L=,

4. HFFERE

(1) FHFR#IENCEZ2 vimRNA 3-UTR OFE O [FE L RNA 2 R E DO E

VIDRNA ZFH L7V R —F—T v AT 2% AW I2 LY NP mRNA ORF E T
(proximal region, PR) ®> 77> 10 HEEDELSI (PRe) 3ERRR 2R HET D2 E3BGNT /272, PR
DOEFNZFIFEHZE O E Y LMV Z mRNA (PR7) 2 OFIERZHZE DKV L mRNA (PRy) @ PR B4
ICEEHZ DL, R00ED PR, ZFFD vImRNA OFHFRZIHILE <, PRLZFFD vImRNA OFHFRZIHRIL
1&h o7z, BLERZRNZEIZ, 200 10 HEOESIT 2 i TR T/ AT D — T a5
TENWIRSNTZ, F2TC, BIVNIRESELR DN, RILEH 72 AT b —T &% L5 5572 10 D
Bt 41 (PRsyn) 27 1> L. VIMRNA (ZHAIAATZEZA, 2D 10 HEHEOELS] (PRy) ZFF D
vImMRNA EEAT 6 BILL EOFERIEM 2R L2800, 1 REHNITINZ., 2 RIEEL EETHD
ZERHLMNI 5T (K 2),
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2. vImRNA 3'-UTR BCAID T 2 YAiE (A) & vImRNA @ ZsGreen JEHi & (B) .
£ 3CHk (M. Hashizume et al., J Biol Chem. 2022) XV .

(2) vmRNA OFHFRIT poly(A)-binding protein (PABP) FEKTFRITH D
VIMRNA DL IR —H—T7 2 A TlL, TANVAZ L G IAFAE T TR BIR M b bZ
L6 vimRNA OFREREENIIAE B0 X A~ TE BB L TWAIEDRIBIILT, vIMRNA O
FEULFEIZED | VIMRNA (RS ST DIE FL ST EE T LT EZ A, 3K poly(AMFHINE521F
i mRNA OFIFR C H E 2% H14 727 poly(A)-binding protein (PABP) [Z4& tH & 727 o7,



PABP % siRNA C/v 77 L Ch vImRNA OFNRRZNZRIZEEN 2D~ 722 L5, vmRNA OFH
FRIE PABP JEIRIFRI CTHDLZEMBAGLINI /272, F72, VIMRNA O IERETIE, AR RNA

\ZHfEiA 95 adenosine deaminases acting on RNA (ADAR)7S vIMRNA D& & /R7EF L L CRIE
é:}mio ADAR OEAGF /77 7 MilaZ -V T LCMV Z YL S 72, U AL AHESE I 52 %
72T, fEoT, ADAR 1% vmRNA OFHFREIEICIZET 5L QRN ENRIBR ST~ ADAR LA
4L vImRNR Fi5E16 B2 B R SSITHENT L. vimRNA FHER 2 E 54515 SRR O
RO TONETZ,

(3) HHHLZ LCMV @ PR EEFIDOWZEIZLY PR O &G 20 VB RBLEAHIE X5,
LiR—%—1&f5+ ZsGreen ORF [E. T PR IZfH2%9% IGR BlAIZ PRy (r3LCMV/ZsG).
PRsyn (r3LCMV/ZsG-PRsyn). PR;. (r3LCMV/ZsG-PR)ZEiDfA#ax LCMV Z/ERLL 7=, #h %
LOFAHLZ LCMV % Vero E6 FJAICEYLSY, ZsGreen HHL &4 HEEL 7~ 24, vIMRNA %/
WL IR—H—7 oA LR, r3LCMV/ZsG. r3L.CMV/ZsG-PRsyn, r3L.CMV/ZsG-PR. DJIET
7sGreen KEENED oI, LIRS T, WA/LAL~UL T, PR BeAOZE 2L EiRicE &
LT KB R - DX R B A I CE DI EE LI LT,

(4) SHBDRERE
AWFZEI2L0  vimRNA OFIERIZITT AN A L S8 2 B 15 IS R &S
TWAZENIASLINI A2 57, vmRNA [ZEESHT, EAR mRNA D X512 poly(A)BLAZEF7-72\
Jid mRNA OAFTELFNHAL TN, vimRNA OFFREIEHNC T 5750 LR T O45 B OILR %R
K OBEREARATIZ 0 | MR OB AR RS D3 RSB BN HZ LR S D,
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