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Establishment of technology to dramatically increase the expression of foreign
genes introduced by viral vector

Arao, Yujiro

2,600,000

12
40

ERK1/2 ADV THP-1 ADV
500

10
10 1 100 100 1

In general, the viral vector-mediated gene expression is evaluated to be
relatively high. We made it possible to increase the adenoviral vector-mediated gene expresson by
approximately 12-fold by culturing the transduced cells in the presence of less harmful compounds
such as sugars. We also realized to increase the adeno-associated virus vector-mediated gene
expression by about 40-fold by the same method. The types and concentrations of compounds that
exerted the maximal increasing effect differed from cell to cell. Therefore, it was necessary to
select the optimum compound for each cell. Furthermore, we show that adenovirus vector-mediated
transgene expression in THP-1 cells was increased more than 500-fold by combining the enhancing
effect of sugar on transgene expression with the neutralization of negative charges on the virus
surface by polycations and the induction of CAR, ADV receptor, by an ERK1/2 inhibitor.
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(1) #mfa
A TEAT A MEEAMK S U TiE, A431, A549, FL. HepG2. H28. H2052. H2452, MCF-
7. MES-SA, NCTC2544, PC-3, THP-1. K& TR 211H % A\ 7=, 431, A549. FL. HepG2. H2452.
MCF-7. MES-SA. NCTC2544. PC-3. 211H MR OHFEIZIZ. 10% v MG VEIiE (FBS) ZHL
FETNa—RAEH NNy atk BE/INESEREH {10F/DMEM(HG) } 2 v -, H2052. K&
TN THP-1 HERAIE. 10% FBS Z¥shn L7= RPMI1640 52#t  (10F/RPMI) THIGM X -7~ H28 #lifa %
10F/DMEM (HG) £ 7~ 1% 10F/RPMI THYSE SH7-, THP-1 LAZ DR 2 FEAAER-4 5 B . K ONE =
FE NIRRT D BRI, FBS #EEEZ 5%2 L7z, THP-1 flfaZ A4 2B K OEs
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FHuNy=, ADV X7 2 — L LU Cld. Ad-GFP (SignaGen Laboratories, Frederick, MD) %\ 7=,
Ad-GFP IZ1E. & FYA AT oA VAFIHIH (CMVIE) 7o E—&—% SV40 poly(A) 7
FOVCHI M X AL7e BGFP EfR TR EH I N T WD, AV X X — L L TIix,
pAAV. CMV. PI. EGFP. WPRE. bGH 7> & /ER% S 3172 AAV2 (Addgene, Watertown, MA) ZfEMA L7-,
ZDTANANRY H—Z1E, C(WIE 7Y aE—4%—& pGH poly(A) ¥ 7 F /L CHilfHl & Au7= EGFP
BT HE#HINTWD, LV Z—L LTI, rLV.EFL. ZsGreenl-9 (Vectalys) ZflifHL
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Adenovirus and Polyethylenimine—Codensed DNA in Adenovirus Methods and Protocols,
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cells/ml THEME L /- A FEZZEAINIZ ., 167 CCIDs/cell @ ADV X7 Z—_ 5000 genome
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0.1, 0.3, 1, 3. 10, F7-1% 30 mM ™ 2AP Z&¢e 5F/DMEM(HG) T 2 H 5538 L7-1%. ADV 7~
H—r AW LR —% -8B 8N U7, EE A% 5F/DMEM(HG) ¢ 2 HffESE L
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(6) EGFP &7

1 BAETC 40 x 10* cells/mL THEFE L 7= HepG2. NCTC2544, KX H28 #ifRIZ. HepG2 &
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5% D-glucose & 6% Lactulose f7-7E F CHi#E L. M@ @ EGFP &% ELISA CHlE L7, 5% D-
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AAV X7 K —Z VN T H28 AL EGFP B 728 A L, ZDOEAMALE 4% Taurine &4
HEFFRE TR U CHIBAN @ EGFP &% ELISA TE& L7-, 4% Taurine THUHR4 5 Z L2k
O AN O EGFP &% 30. 8 i K L=, T D DOfERIE, 4% Taurine |2 & % H28 fifld Tt
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RN X 0 EH EOHIBRAFE T ST D, FHHEOHIBROD72 . MO T A /L ADE WA
WIRABENZFIH L OB 28 AT 5 [RIELAYV - R =F Lo A I FTF7AIN
WO TEGFP &s T2 A L, AT 2 B EW DO R A REE LT, Z O
. A549 FIAEIZIUNT 2% D-mannnose 73 13. 9 5 DEAZE RN IR 25455 2 L NVFES
Nize DANARY Z—Z WA LR, MIEORIEIC X > THROEWEAY OfE
FENEI2 B Z EAVHIBH LT,
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A NANRY B — |2 Lo TIREEA L= 5k 2 S Fi AW DA S8 s - 3 BB K %)
RAEFNBES T D701, RPN RKRELE TRBUCK L TGFEETH D Z ENMET
b5, TOID, FERMEOKRNHIIEE LV FEMEORSWVIRICE 2 D5 FIERLETH S, £
2T, F9. ARE G T RBEAFRMESMEVHIE 2S8R L, 25 O/ & R RTISKA
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R (PKR) TRITW\EHERIS AL D, 2AP 1Z PKR FREHI & L TEAT A LI S5,
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F 9 S REE T I BEF A OAR O E & %R L 7=, H28, A431, H2052, MCF-7, B TN NCTC2544
AR ADV X7 2 —Z W T EGFP BAn T2 B A L, (L& THNT 2 Z & 72 < | gObRE %
HE Uiz, H28 ML, A T REBHAMENE WA TH Y | UL UM L7,
A431, H2052, MCF-7. M UNNCTC2544 DFMARDE 61X H28 M & LbER LT 13 3D 1 AT T
BV HFEE BT RN ERAL NI T,
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A431, H2052, MCF-7. K& TRNCTC2544 fifid% 10 mM 0> 2AP THIAEE L TH 6 ADV X7 #—T
EGFP s -2 EA L CTHXEZRE L Z A, BILERLIZEL Y, ZNFh., 8.51%, 31, 2.1
5, KON 2.2 TR L7z, 2AP 12 X D RTLEE DA n TR A2 BN S5 Z &2
HOMNNZ o T2,
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THP-1 fEfaIX. @, ADV LB 72 —TH 5 CAR ZREH LW, fiE- T, ADV T ¥ —TJE
EEAT L Z NI EFICHEETH VO . B E DA L DA RE G R B b W
T&ERV, UANARY Z—RiTOFHE ML S AICHEL TWD, miFa8E CardEik
THDLZENDFRNMIE TANARY X — AN E G FEADIERLETSED, =
NoOEDWEERY B FA L EHNTHRT 5 Z L CRETFEARELEHO LD Z &N
WEENTWD, 2T, MR HF A TAV X7 Z—_ F O THP-1 Hfa £ i o0& D faf
BaFM L, ADV X7 ¥ —%H\\ = THP-1 fifd~ EGFP i&fn FEAZ KI5 2 & ailAi
7oo ZOfER, DEAE dextran 7% ADV 27 Z —RUEf (750 pg/mL) . THP-1 Mifc4LER (300 pg/mL)
DO TRFICEEEAG R 2 FH S, £ LT, ADV X7 ¥ —4LEE - THP-1 Al iLEE &
R U m -y O CHEBERNCHET D & ADV R Z—HUERD ST L0 R Th -7,

(7) TADV 7 % —|Z X % THP-1 #MAE~D EGFP BixE A | 1Zx4 2 THIMED ERK1/2 BHEAIR]
ALER | DHEREHIR

THP-1 #HAE % SCH772984 % VN TRIMLERE L 7=, ADV X7 &% —% T EGFP s 72 E A
L7c & T A, SCHT72984 MLER7s U CIIM MR LL T T - 72 THP-1 Ml e, 50 pM @
SCH772984 FifALIRIZ L - C 0.040 AU £ TR L7=, $t-> T, CAR Z MR IZ R L 22V Al
Ja % ERK1/2 BER| T2 Z L2 L - T, ZOMIED ADV gz tEx2 RES ETH Z LA
TEHEBLZLNT,

(8)DEAE dexran WLEE ADV X7 % — . ERK1/2 PHEH (SCH772984) WiTlLEE ¥ 74 THP-1 fifalz, L
R—4 —BIa T 28N LTS5 O KRR FIBUXTT % Pullulan O REHE

50 uM ¢ SCH772984 % VN CTHIALEE L 7= THP-1 #AEIZ. 750 pg/mL ¢ DEAE dextran Hifkk
FCHE L7z ADV R & —% T EGFP s -2 A L7z, %O EGFP /5 13 A THP-1
% 1% Pullulan f2(F FCE:%4 % & Pullulan ZFFFEIE T & R TEDORNIL 2.5 1
R U7z, Pullulan (3ZHETH Y | BHHE, 8, =B SIS THIRRIZE DO & 5=3EFE~
DN DN EZ S, 2, AEl, Pullulan O THEG TF-IE B I FNERD
ONTHATHS EBbs, ZOfEEIE, THP-1 M0 X 5 R iilER O Th > Th ., B
DI FHRBIE RN R A RSS2 LIXFRETH D Z L 2RRT 5,

(9) BIRIBITIT X B HIBRSE 2 i) 3 2 5k DRER

18 FEIE DFARERANZ DT, 3% D-glucose F721d mannitol F4E F CHE XN 5 THP-1 #l
DI Z I TE DG mat Lz, L L., ML EIH c& 28412 AH+Z L1xT
XMoot

(10) ADV X7 % —|Z X A IEE AN & HEINT 5 & MR S - BEfFaREE o /Gt

ADV X7 Z—(Z X D THP-1 #lifd -~ EGFP i {s & AIZHB W T, HIROMBIFIETH 5 CAR
Receptor Booster (Clontech, Mountain View, CA) & ONAdenoBlast (0Z biosciences,
Marseille, France) DZNHEZFH7=73, PHE 7R EGFP I KITFR DO Hiv7eh o 7=,

IDERDE LD
OHERCA AT T A M X DA KIBE TR B KT O R

SO T A NARY Z—L 10O b MEEMaZ O CORF LRIk Z & 2R
B35, £9. 2 TOE MEEME CHE e/ B T RBUIE KR 2 BET LA WITR
HEZ2hote, 37bb, XL 25 MIECIEEANIHND U A NVARY X —OFEN R
i, PR KR EFET AL A ORIEN R o 72, BT, BUIR T, Sk &
RO ANART Z—D/MAETITEDOE T, T, KiE{bEMEEDOIREL RO TE<
VENSH D, Stk File EOLEMIROREE Z#EIE L L CHSRBR TR Z RS E 5
SO RRDIRH SR, 2= =@ < {bEMEERFTH Z ENTEX 5O TIERW
MmEMFEIND,

OPERCA AT T A N O KRR T-F B RGh I % R B K O FRbR

F72 ADV R X — DR TH H CAR Z AR w2 L Cuh7eu THP-1 fifa Tk, ADV X
7B =L DNREIG T IEIDN—AT A U PMET T D701, A AET A FOIKE
B RBUERNR A+ TERWEE I EENH T, LirL, ADV ki DRI I F
T RLHE & %P S D ERKL/2 FREAIMIER TR—2 T 4 V&2 Il ERS8 5 Z LITI L,
FEDABR T HRBUE RN R AN EHT N TET,

A431, H2052, MCF-7, B UFNCTC2544 Hifd® ADV <7 27 —IZ X D4R T-HBLDOR— 2 T
A UDIEFITMRNT EDBFER SN, 2D ORISR EG FRBFAEMEN & THEW S
Rl SN, 2T, 2O OHIEE PKRAEARITHD 2-7 2/ 7V UAFET T2 HEE#E
Lzl ZA, BALELEA—F —BIETHOOEEEAEOEEHRENER L, 208D
7¢ PKR B L W Ml OFFR M2 m T, AKRBER TFREORN—RA T4 & ERHIEH 2 &
WZED, PERARAET A FOACKREBE TR RKIR L3I ST enTEL b0 L
HMrrEh s,

THP-1 S TR BN - @B L D MAastiE, i IRE oA A€ T A Tl
NHIRE % B5 28 3 2 AWFIE O HIEIIIREE & 72 %, AIIRSEOMH] &2 BifF T & 5 18 FEO KA
DOWTHRT L7228, BB EIC L D THP-1 MRS 24 T & 238K % R4+ 2 LixT& 2an
o7, B DRRIKRDERBBI RO LD,



CAR (Coxsackievirus and Adenovirus Receptor)

THP-1
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