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Thesis Summary (approx.2000 Japanese Characters )

TRC [XJi& (transcription reverse-transcription concerted reaction) 13, 2 TiGHIZ RNA Z IR T 5K TH 5. KRBT, TRC
BRI X 0 BFUEF O RNA 23R L CTRILT 2 2 & TR/ 1 U A VAR EORRFUEDO G A G CTE 5, TRC & Tl, avian
myeloblastosis virus (AMV) HIRHERGEEHE AMV-RT |2 L5 T, 8 RNA 726 T7 'mE—4 —ES| & L7- ¢cDNA ZHRL72D
H, TIRNA Y A F—PIZL>T RNA ZHIET S, ZOKIGIE 42-43°C O—ERE THY S, HE L2 RNA (3806 0E L R
B L7 r—7 CREMICEICRIIEN 5, MFTaE7e RNA O 74T 103 2 —RETH Y | PCR IZHARTHRIVEE DR\ Z &3
B Cdh o7z, TRC RISEMDOT v — X7 VEKKE Cld, MR OBRE N FESMI b EEO N RRB i, BOSHIZEIRG
BEZSTNWEZERZFORRKEEZ BN, £2T, KGREE EF S8, RIS i Wikig BIRSEY) OA&RE 5
Z & T, RBBEOM ERFEREE B 2 -, ABFIETIE, TRC KIS THWS TIRNA RYU 2T —EE L AMV-RT {22\ T, KIFHEIC
BUBAREALITO, BESTFTEBLOZ L7 HTHC LA L2 IS L,

F9°. T7TRNA BY A5 —FPOlitEEm L4 HIEL, =5 —7m—> PCR I2L V., TTRNA HYV ASF—¥DLERIKT A 75 Y —%1E
WLz, T7 Fue—4—HHzHT2%5 DNA WL L HiZ 46°C T 60 /3G LTHE LI RNA B2HIET 5 2 & T, FERIKOIM
EEZ M L7, MEMEAERRICE ENDEREZMEAAEEDLZ L2k ZERERK V685A/QT86L #5 L TF M490V/QT786M % ik L
Too TNODOERIKZHAKD T L AL DT L TABEHT 2 ANTER L, @R 2 57, REEERERNE (DSC) I
U728 2 A DT O RS B AR AR SIRE S ERMANC &7 b UUREMER R B L Tn D 2 EdbiroTz, V68SA/QTS6L
VERESE RN BN FEOEPEANME T4 % 28 2R L7272 0, M490V/Q786M (DWW T D AAMHEWE £ X 0 BEHNCFTAR L 7=, FOfEHE, B
B T7 RNA AR Y A7 —ETiX 45°C BLEDIRET RNA R Y AT —ETEERKIEICAKT L7202k L M490V/Q786M Tl 47°C f+
EETIEEZHERF L TWD Z ENbhot, &5I2, TRC UGEWME T Ha—AFVERIKENCHE L2 5. M490V/Q786M %Ml L
72 TRC & (47°C) 1B\ T RIS ED DERZ IR TE 5 Z L 3bho 7z, [FFIC R OBFARIZ KL 5 HiR TRC K& (43°C)
LI LI A, LV Ea et =R EHI B W T O RIIE R OBIAHE CE, SEE/LL TS ZERHLNI RS T,

WIZ, AMV-RT OKIFEIZEIT 2588 L OMHEVER B2 B L7z, AMV-RT 1%, AMV 28&E4: L7- U MifRics W T ET B s
AL, 20O C REBHEIICBIT D Z V7B RIZEY o $3ELD, MIRRICIE o (K, af ~7u Bk, B AT Bk 3 FH
OREEBTFET D, af ~7T 1 ZEAEN TRC JUSICKE THL Z ENMBNTVDEN, TNETIZ, af ~7 7 ZRAEOKBGHEIZHBIT
LB T TV, 22 C, fi/a R 2 RGEICEG#E(L L7z AMV-RT B 438" 2 I K pTrceAMVB ZERI L, K
MHEEIC T 5 RBLE AT T2, pTrceAMVB 269 5 KIGE W3110 BRZE# L, IPTG 2L TE HIZ 25°C T 3 AR L, i
fafh ik % SDS-PAGE 2t L7=#EH, % 95kDa @ B D/ 3> RKLAMZ, # 65kDa @ o & Bbid v FbBlgmani, b
2 RO/ RO N K7 2 BEAIN—H L2 &b, KIBEIZBWTYH B HOX U XV EGRIZEY o HBEK LTINS Z L
MRME S 472

EHIZ, af ~T u _BEOEMERBNEZRATZ, BKD T ABLOFA T+ a—A R T L2 ANTERL, afk, af ~7T 1
B, BAEZEEOEMERFRICKTI LTz, TRC MUSIZ LY ENENDIEHETRIZE A, afp ~T r ZEEDOIFER R LR, £
DITEMEIT Native AMV-RT & [ARECTH o7, KRIZ, AMV-RT Oiit#bx kA7, ZZC, TRC RUSITIE, AW TG L7 Mi#EYL
T7 RNA U A 7 —VZERIK M490V/Q786M %A L7z, £, =F—Fm—> PCR IZLV AMVRT af $HOLERIKT A 7T U —%
PERE L | e Bl K & O T @il TRC G (46°C) Z4T 5 Z & CLltEED A U 7e — @l Bk 865G 8 LT A689V ZHufF L7,
BIRVERL U 72 B4 AR S65G/A689V & & HITKERLZATV, 46°C, 10 MO Z fE L7-% . @ik TRC & (46°C) Ifit L7z,
ZORER, WTNOZERE S, TP L g LT, AL Z O R (BUCHTE OFOETREL 1.2 &7 F TORRM) OBIEN
Il SN TWD 2 LR Sz, F7z, Wil TRC UG (46°C) 12 X DR OB AR T L Z A AMV-RT Oiit#Ebiz X 2 it
REBIOFEIL L D e olob O 0| K= B —FEHZ B W THRIIROIXS X 2 MM 5 Z LIl LT,

i« WRSCEE 1. FASL 2000 7 & L300 52 1 EFO8HT 52 b L<IIRIL800 7% 1 FfRH L T EE W,
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TRC reaction is one of the isothermal amplification reactions used for detecting RNA of
pathogens such as viruses. The reaction is conducted at 42-43°C with AMV-RT and T7 RNA
polymerase. However, the detection sensitivity was lower than that of PCR due to the
generation of by-products during the reaction. It is expected that the detection sensitivity can
be improved by increasing the reaction temperature. On the other hand, the AMV-RT and T7
RNA polymerase do not have sufficient thermostability, and this has been a bottleneck in the
practical application of the TRC reaction. In this study, T7 RNA polymerase and AMV-RT
a3 heterodimer which is known to be active form for TRC reaction were expressed in E. coli,
and the thermostability was improved by directed evolution and protein engineering.

Random mutations were introduced into the T7 RNA polymerase gene by error-prone PCR.
Thermostable T7 RNA polymerase were selected by detection of RNA polymerase activity at
46°C. Obtained mutants V685A/Q786L and M490V/Q786M were purified and the
thermostability was measured by DSC. Both mutants showed high thermostability compared
to the wild type (WT) and M490V/Q786M was more optimal for TRC reaction. In the
high-temperature TRC reaction (47°C) using M490V/Q786M, it was found that the
generation of by-products could be reduced. In addition, compared with the conventional
medium-temperature TRC reaction (43°C) using WT, the high-temperature reaction achieved
higher sensitivity and shorter detection time.

Codon usage of B-subunit gene was optimized for E. coli and culture conditions were
examined. The active AMV-RT af3 heterodimer was successfully expressed in E. coli without
any chaperons and tags. N-terminal amino acid sequences suggested that o subunit
component of afy heterodimer could be generated by proteolysis of B subunit at the
C-terminal side in E. coli cells. RNA amplification activity of E. coli-produced of
heterodimer was compared with that of native AMV RT (Life Sciences Advanced
Technologies, St. Petersburg, FL). Both enzyme preparations showed almost the same
activity.

AMV-RT mutants were generated by random mutation and their thermostability was
measured by TRC reaction. The high-temperature TRC reaction (46°C) combining the
heat-resistant AMV-RT mutant S65G/A689V and T7 RNA polymerase mutant
M490V/Q786M was conducted. As a result, although the detection time was not shortened,
the variation of the detection time was suppressed in low-copy samples, indicating that
thermostability of AMV-RT and T7 RNA polymerase may contribute to the improvement of
the sensitivity of the TRC reaction.
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