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[Abstract] Objective To investigate the efficiencies of transfection and expression of human recombinant adenovirus
Ad5F35-IL-12 In the different kinds of human mononuclear macrophages. Methods The human recombinant adenovirus
Ad5F35-IL-12 was used to infect human peripheral blood monocytes, pleural fluid macrophages as well as THP-1, U937
monocyte cell lines and their phorbol myristate acetate ( PMA) -induced macrophages. 48 h later, green fluorescence was
observed under the fluorescence microscope to detect the transfection efficiency. The expressions of IL-12 double-subunits
(p35, p40) mRNA were tested by RT-PCR and the level of IL-12p70 protein in the cell culture supernatant was detected with
ELISA. Results The human recombinant adenovirus AdSF35-IL-12 successfully infected the human peripheral blood mono-
cytes, pleural fluid macrophages, THP-1 monocytes, U937 monocytes, and THP-1 and U937 macrophages induced with
PMA. All above infected mononuclear macrophages effectively secreted IL-12p70 protein, and they were listed from high to
low of IL-12p70 protein level as pleural fluid macrophages, U937 and THP-1 macrophages induced with PMA, U937 mono-
cytes, human peripheral blood monocytes and THP-1 monocytes. Conclusion The human recombinant adenovirus Ad5F35-
IL-12 could infect different kinds of mononuclear macrophages, and IL-12 P70 protein could be successfully expressed in cell
supernatants.
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[ Abstract]. Objective To investigate the efficiencies of transfection and expression of human recombinant adenovirus
Ad5F35-IL-12 in the different kinds of human mononuclear macrophages. Metheds The human recombinant adenovirus
Ad5F35-IL-12 was used to infect human peripheral blood monocytes, pleural fluid macrophages as well as THP-1, U937
monocyte cell lines and their phorbol myristate acetate ( PMA)-induced macrophages. 48 h later, green fluorescence was
observed under the fluorescence microscope to detect the transfection efficiency. The expressions of IL-12 double-subunits
(P35, p40) mRNA were tested by RT-PCR and the level of IL-12p70 protein in the cell culture supernatant was detected with
ELISA. Results The human recombinant adenovirus AdSF35-IL-12 successfully infected the human peripheral bloed mono-
cytes, pleural fluid macrophages, THP-1 monocytes, U937 monocytes, and THP-1 and U937 macrophages Induced with
PMA. All above infected mononuclear macrophages effectively secreted IL-12p70 protein, and they were listed from high to
low of IL-12p70 protein level as pleural fluid macrophages, U937 and THP-1 macrophages induced with PMA, U937 mono-
cytes, human peripheral blood monocytes and THP-1 monocytes. Conclusion The human recombinant adenovirus Ad5F35-
IL-12 could infect different kinds of mononuclear macrophages, and IL-12 p70 protein could be successfully expressed in cell
supernatants.
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virus receptor, CAR) % JRH, # A IL-12 REER &
REZEWMARMTFRRRRIRE, BRELE S
#IE, THEER, BER, FREAETREARK,
BEWEE SRR T A HETEE ST, £
FOEAERFT R & RRIR T ASF3S B EmAETF
RGN T M. WRR4M. T 4H. NK 415,
K562, U937 Xy mRAMM™ > . IR FABRKRE
BRABGEWARBETEERNBBKE., &0
FEHRAA IL-12 2R H 41 BR i 3 AdSF35-IL-12 &%
RAF W ELE M, RiTHREE RN IL-12
P70 MEMFRIRWEOL, AT —H BT H 8 E W40 i
SREDIREAN IL-12 (R NGT B e 2R

1 #HEFIFE
11 #8 ARBAKER THP-1 4100 U937 BB 40l A
LRFRFF, FROEEL MR S mL SN 2 1%
BERER, FRATIEEMIK 500 mL 2 8% 51% R &5 3K,
ADSFI5-CFP h AKX R ERAF, AL-R2 XFBELABRKE
AdSF35-IL-12 HARBARTHIHET . & RNA fhignL.
W TR £ . Tag DNA 348, DNA marker 3 & TaKaRa
A7, AIL-12 p70 ELISA 3R & W B R&D AR, AMELI
53T Ficoll-Paque PLUS M) f GE /A, BYRRZLFA5£h W
W B RWE WA, D-Hank's B W B HyClone /A,
RPMI1640 5 35 % F1 fif 4 I 3% 0 B 2 8 Gibeo 247, 5 HAE
(phorbol ester, PMA) ) B LB ZREYHEAREBRAA,
1.2 ¥
1L.2.1 EMALEABERPRAERLER SBIE
M BB TR B S RS S miFA 5 ol ,
A5 mL D-Hank’s 2 ¥k il BRAA MBI, R KRBRERR
5 mL4IMEBBARRIME S ol KB ARSBE L, EBK
P> 2 000 /min, 20 min, BLEARS B, M EBTHK
R&2: MRE . FRAESHE ML F B 4 RSB HR)
B aBBE. A4KR2. MORRIFRILE B MM,
A2 xD-Hank’s BB ERHM, FRABERLUES
RHi¥E =R B A M /MR 14 B, HRUCR 1 500 /min x 10
min, 1 000 r/min X 10 min,, 800 r/min x 10 min, §/5 fI& 100
mL/L fifi 4 I 7 i) RPMI1640 B35 BB 415, BF 37°C. 50
ml/L CO, BEMPHES R, 2 h FRERGEMMKEHH,
BB E TR EE PR RE.

SRS K B 40 S G B BROBT B¢ BT R U8R K
500 mL, 238 2 000 r/min, Bf.L> 10 min WARLIH, HIA 5 mL D-
Hank’s ZE0RERLAM, FAE KRBT 5 nl 40H0RR 8 N
FE5 oL BUKEARHIA BV L, SEIRIK PR 2 000 o/ min B L
20 min, WRFRABBHARE, KPP ESTEWHM, D-
Hank's 28 ¥ ¥ Y6 3 400 3 YK, A& 100 mL/L ff 4= M i &9
RPMI164035 5 B A4, BF 37°C, 50 ml/L CO, BHEH
PSR, 12 h FREARERAR, BN EwAKETRY
FRYkgR S
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1.2.2 @Mk SREARASFLEREASE ALPMEAK
THP-1 F1 U937 Fif 100 mL/L fi§ 4 Ift 3%, 100 U/mL BB XK.
100 mg/mL 8 K i) RPMI1640 35352, BF 37°C. 50 mL/L
COo, BAFHETR . BH TRBME T MERREKFR, THP-1
AREASRE, BEAR 1K, U937 2 ~3 d R 1 K,
WBERAXNBE R AR BT ERITR. SE30RE sk,
[&] THP-1 1 U937 4B A 320 nmol/L PMA ¥54Mk, 6 h
JERAXFE BT WEE MR BN L, B L,
M BIFE 2728 A ST 1 B e 40 B
1.2.3 F4Mp% & ASF35-IL-12 AR ARG ER ER ape
SMR LA, THP-1 A3, U937 4EAEL 1 x 10° 4
SR 6 FUAR, MK EME4ME LA 2 x 10° MR 6 7L
#R. PMA %% THP-1 1 U937 SR+ REMARE, M
1 x 10°MRHTEERY 6 FLAR, AFLFINA 2 mL Hi9%2%, THP-
1 2R A B A R e S R 800, A1 il R B4, U937 4
MO, 7K B W40 Y B AR R S HOR 600, PMA 55 THP-1
70 U937 434 R A 5 ek 4 M 08 Aok R 4 B e 4 1) 22 400, 300,
SH 48 h J5 LA B0 A 2 B SR 0 e e o AL Y
WAEHREEH .
1.2.4 RT-PCR & IL-12 s & & p35 #= pd0 4§ mRNA &4
WL ARBS 48 h EA BB E WM, 3% R TaKaRa 247
RAEAER A 8 5 R A TRIzol ¥ 3R EUA RNA 345 R
cDNA, 1T PCR R, 314 FH M TF: B-actin 2 H (NM-
001101.3) E¥ 3144 5'-CTGGGACGACATGGAGAAAA-3',
TS5 4% . 5'-AAGGAAGGCTGGAAGAGTGC-3', ¥ =8
FrBOR/N 564 bp; pd0 B NM_002187.2) #5414 5'-
GTGGAGTGCCAGGAGGACA-3', F #5414 5'-TCTTGGGT-
GGGTCAGGTTT-3', ¥ 1§ 7=#) i BE K /Ny 148 bp; p35 %A
(NM_000882.3) F#5|#%: 5'-CTGGACCACCTCAGTTTGG-
3, FT#318% . 5'-TCAGAAGTGCAAGGGTAAAA3', 1M
Y B R/ 155 bp, PCR R A& M3 0. 94C HZE#
5 min, 94°CA54#%30 s, 56°CiB K 30 5, 72°CHEM 30 s, 3£35 4
PEF, BT FEAIEM 5 min, PCR 7= 47 347 30K B 3 B2
(25 g/L) B¥KHESE, R Quantity One J 4T BRHAT LT,
TREH3 K. .
1.2.5 ELISA £ 3 fm ji3% 3k Lk #5 IL-12 p70 4K
AdSF35-IL-12 SR 72 h J5 9 &4 A 80 B 4R IR A 3 95 B 3,
10 000 =/min B§.L» 5 min, JEX b7, M A IL-12 p70 ELISA
AR BHTRIE, BMERBTRAELFBR AT
£, 450 nm HEMERIEEE (A)H, BIBRERLIH
R RN IL-12 BOVREE, LR 3 K.
1.2.6 sit¥ 447 RAI SPSSI6. 0 B BER AT S H 3
AT, SRR 2 s BN, ARHPHLBERALERYE
B, P<0.05 ;‘bgﬁaﬁrﬁﬁs&ﬁio

2 &R
2.1 AdSF35-IL-12 33 7 [6) 8 43 55 440 B i 1 e 3¢
R EAMRYRTE AdSFIS-IL-12 B A BB E W40 i
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M: DNA marker DL2000; 1, 4: &M H4d; 2, 5: &% AdSF35-GFP; 3, 6: & AdSF3S-IL-12; 1 ~3; IL-12 p35 T & 4 mRNA AW R; 4 ~6: IL-
12 p40 Z X # mRNA FAH A, A: ShM A H5IE; B: MAE M smMe; C: U937 & M; D: PMA # 55 & U937 dep; E; THP-1 & p; F.

PMA i /& & THP-1 g

2 RT-PCR % AdSF35-IL-12 R BB E M ATHS 1L-12 p35p40 B mRNA FEHIE

2.3 ELISA ##U&3F LW IL-12 p70 g3RiAKF
& H IL-12 p70 ELISA &30 & U8 B 5 BT84k,
RIFRES RIS R LT ERL(E3), 83 IL-
12 p70 YREEFE 450 nm ALEGEEMERIERX RN ¥ =
489.2x -57.29(R* =0.994) , BEFEMBHE SR
4 BB E WA MO 3R B P A IL-12 p70 YREE,
AdSF35-IL-12 /&34 72 h [E B4 4RSS E i A IL-
12 p70 YREEINT (K 1) : SME M MELARE(312.55 +
1.28) pg/mL, M7k EWEHME (917.52 +1.41) pg/
mL, THP-1 41 (288. 09 +1.57) pg/mL, U937 4
(314.94 £1.41) pg/mL, PMA %5 /5 i) THP1 40
(537.09 £2.21) pg/mL, PMA S5 U937 4R
(801.32 +3.09) pg/mL, BEFEXENE ZHEAKEK
RMKEMANE, PMA R )5 U937 41/, PMA i
/7 THP-1 4R, U937 40 M. £ R i 284 % 40 B
THP-1 4, RBHLHF1 AdSF35-GFP B 4H i 4
Huskse B P REMBA IL-12,

£1 EE-EMAKMNA IL-12 p70 AKF

(pg/mL, Zx 3)

AdSF35-GFP Ad5F35-IL-12
R RBuE B B
ShA R AR H WD KN 312.55 1,28
KK E 4R REWE RN 917.52 £1.41
THP-1 481 FWE RRND) 288.09 x1.57
U937 4k FEWME  RRNT 314.94 £1.41
PMA (%50 THPL 41l RRNEB RidNZ 537.09 +2.21
PMA (R BUERY U937 41 KRB  RigNe) 801,32 +3.09

3 itig

MEER, A4 E F A EE B R8T R
ARSI —FEEEE, AHRAGHAKRN R
12 (human interleukin-12, hIL-12), ‘B4R k40 HE 585
LA Y SG SRR 7 B T 02 b L T B
Frept . —MBFSE 2 R LA Y BB S5 v AT IL-12
FEIRITIE, tWrEE. RS BB, 4k
TG FLER . TR R ST MR
BPRATBETFRS M, ERY IL-12 EE BT



2B F R, % EARKE ASFIS-IL-12 B R F 8- E WA AR 117

HEAGKTRRRZAFESEREE, LnEEYE.
ERARA. BETIREM. FEhRERL, 5
HFE, FEREN25MASNENE 12 Gtk
P, ZEGMBIERA W R TIERH, Bf
EA, InR—F R BAFETMHE RS A AR 5
o IL-12, TAT A 250 A0 4 e 88 338 4 R FE B
(3

F-E WA B AR O B A A A R A A
REHTT, FEE— R RE) TR AL
ANERIGUR, SLNREER SRR, BE XA
E RTS8 88 S s B ; A,
B IR A B P R R R S P B R R B I A ST B
215 30% ~50% o FRARRATR 2R 4% - 5 me4m B
RERBRE IL-12 SRR NI, BT 8Reg-
B 40 MR B R 4 3 H 41 E A %% CAR 2
&, FERNIERERE(EFRE. BE. BRSHT
TERR) FH RN 5 BRI BRI R ab A o 35
SNRERFEARL-ERAR, BEZSKREWER
B AdSF35 ] DL RS it e I W B IR AR B, e
M40 e, W 2R4A M. K562, U937 4Afa&sl*-¢
BB R AR A BT AdSF35-IL-12 Ry
B-E R, MEDIET A SRR ARRE 5
B-EREAHT, R AR WEX 12 BH, B
BRI BT H AR R 2000, JR55E. 85
FU SR MBI, R T —MA R
JLB - B WA A ik

B5b, ZABFFE R I FIR IR B - e 4 R
REEFMRER, BKEWH KA U937 HRS
PMA 55T AR E W40 F RS R 4 B AT Rk (94 +
1)%, (70.67 +0,58)% , 4h & L 284 #% 40 Jg A
THP-14f 1% PMA 35510 BR B9 B 48 40 R e 3 S 4y
HIA(34£1)%M(31 £1)% , Tij U937 4HHEAN THP-
1 IR RRIE, WRTF 9%, IL12 BHES
BUREABEER, HEFENRERKKEBKE
WEARHE . PMA ¥5F/5 U937 41/, PMA %55 THP-1
ZHRE. U937 4iMa ., MR M BN Z M. THP-1 40,
ERERR, R Y- E 040 2 R 5y 5 5
—HEERWTHEE, BALKEREARA
MR AdSF3S-IL-12 W] 78 B N 45 b R e R F] i 2
B-EWAM, HRE 12 BA, #E—SHRg
BERAMRMIIRER IL-12 MEF ST RETEE
MERERM. H—FE, SHRURRERETELE
WroTmt, N v R 2 M o TR 3 35 o R ) -
Hf,
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