YRR F R Chin J Biotech 2010, June 25; 26(6): 789-795
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjb@im.ac.cn ©2010 CJB, All rights reserved.

HATESMMIESR

BRERERRARERERERATR T4

R Em ' KA MAEM KRS

1 EHHEERI R FRERAMEAIT B0, JEE 100053
2 ERERIRE ANRETHFEE, A 230032

B E: FHE ALK T (Mesenchymal stem cells, MSCs) g 3¢ Fn % sy otbitigl, REA 2, EFRET
%%, B—F @, MSCs TS A LI RLR, LHAHLIRA THEMIL, FAZKE (NHPs) AL EHEFA
LA R, NHPs B AN M7 B ABAET 7 BEA RTHERONEL., ARRRA BEBEB S0 B R
RN M EAZL @R (Marrow mononuclear cells, MNCs), M:#A#3z 7 MSCs., R M@E LR X ERX KES (Green
fluorescent protein, GFP) #91% A #H Ak, BERFRBHE MSCs. LRI T, KRINZHRAGRFRENE MSCs ¥ & £z
#K A4 (Simian foamy virus, SFV), #9h3 R &8 M MSCs 54 A hn 4 7 25 4 Tenofovir. {2 T % #% MSCs
B SFV, MBI TR T 454254 Tenofovir, 12 R FHARMG R EAEWRIEAL (<10%). AHFREITIZ AR
H%, EmBEHE 6 diFEmE, TRXRRZHEREGBLEZE (550%). HARFREHE MSCs 4F4H A E T424m
SRR T 52 B Fe e RAF R IRAR T BORARIE.,
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mesenchymal stem cells with lentiviral vectors
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Abstract: Mesenchymal stem cells (MSCs) have received considerable attention for various therapeutic approaches in recent
years. MSCs are also easy to genetically modify to express therapeutic genes by using lentiviral vectors. Because of the similarities in
genetics, physiology and metabolism between non-human primates (NHPs) and humans, NHPs models are invaluable for researching
human disorders and for developing therapeutic strategies. Therefore, MSCs derived from NHPs could be a powerful tool for cell
therapy and genetic engineering. Studies from captive and free-ranging adult NHPs show that up to 100% were infected with simian
foamy virus (SFV). In this study, we found that all cultured MSCs derived from adult cynomolgus monkey were infected with SFV
by RT-PCR. Therefore, antiviral drugs must be added in MSCs culture. However, because of SFV infection and additive antiviral
drugs, the infection efficiency of the lentiviral vectors reduced significantly. In this study, we improved the infection efficiency by
disabled antiviral drugs before lentiviral infection. It might be provide technical assistance for the culture of adult cynomolgus

monkey MSCs as genetically engineered cells applied to clinical and experimental research.
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cynomolgus monkey mesenchymal stem cells, green fluorescent protein, lentiviral vectors, simian foamy viruses,

1.1.3 L

AL 37185 DMEM-F12 , DMEM , OPTI-MEM ,
MSC-Qualified FBS, BSA. 0.25% Trysin-EDTA .
GlutaMAX™.-I Supplement, N2, #4485 X% A
Invitrogen /A F , Ficoll-Paque TM Plus H42% 4l i 73 25
WA Fl StemCell 23w o Btk 2T 4540 i A= K A
(bFGF) 3 H R&D Al %447 Lipofectamine
2000 4 F Invitrogen /A, Polybrene. DMSO .
Transferrin 4 [ Sigma A Hl. #1% % (Hygromycin)
) H Roche /Aw], #Wi%%S%ME SSII Al Trizol W H
Invitrogen 2\ 7 .rTag W4 [1 TaKaRa /A 7], DNA mini
kit W4 1 Qiagen 7~ H] . Tenofovir W4 I LGM
Pharmaceuticals 2\ ),
1.2 REH*E
1.2.1  BAFE MSCs 1577

TCWE ST B BB B Il IR 5 mL i,
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PBS ¥ 2 WK, 5x10° cells/mL A% 41 Jitd F A8 7E
DMEM fiRBiEE 738, 6175 10% FBS. 1% 5 4ER & |
1% GlutaMAX ., 20 ng/mL bFGF #1 10 pmol/L
Tenofovir, 5% CO,. 37 CHFFEREFE, 24 h J5 s
FH, 80% KIS 0.25% BRI, RN
P41 MSCs Bl —E 85 R, BETHURIFR A
FAVAR T 10 A 4HM, S NBEE LR, —80CHt
W, R B A IR
1.2.2 /S L55% MSCs /833 SFV

iz B DNA $2H00 & AR D IR, S e e
MSCs 3£ [K 2] DNA . ] Trizol Z4f# MSCs, #£HU RNA,
Oligo(dT) W%k i cDNA. FiFE SClffaE! ", Hh5
SRR S G SR 0 B MSCs B¢ SFV 1L
B 519 F 514345 : round 1: forward 5'-AGGATGGT
GGGGACCAGCTA-3'; reverse 5-GCTGCCCCTTG
GTCAGAGTG-3'., round 2: forward 5-CAGTGAA
TTCCAGAATCTCTTC-3"; reverse 5'-CACTTATCCC
ACTAGATGGTTC-3',
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485 YL 293 T 4 S (&1 10), w2\ 40 A %k GFP
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1x10" TU/mL (TU, Transduction unit),

A 293T cells B Lentiviral packaging

C Detection of the virus titer

D  Percentage of GFP cells by
Flow cytometry
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Fig. 1 Package and titer detection of lentiviral vectors. (A)
293T cells (Magnification, 100x). (B) Package of lentiviral
vectors in 293T cells (20 h after lipofectin transfection,
Magnification, 100%). (C) Detection of the lentiviral titer by
infecting 293T cells with concentrated virus (Magnification,
100x). (D) The percentage of GFP positive cells by flow
cytometry. (E) Sketch map of lentiviral vectors encoding GFP.
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2.3 FEBRERE MSCs BUERRR%kES (SFV)

WFoEdiaE 3 % L mdE AR KJE (NHPs) e
TR EE (SFV) HBIREE 100%", ST A M
-, RIS IR MSCs IR IIPUE 5251
Tenofovir, KEGH LA SFV J& Yy 5| i) 248 M b
(1# 2A), TBA B INBUIREEEZ5Y) Tenofovir, H4 i BL
KRG A, 40T 5> 24458 (18] 2B), RT-PCR
A BE R A 40 ) MSCs B SFV (I 20)., 45
TR, BEHLIEREAY 6 H 8~10 2 i e 1l 4F £ M8 4 %
Yu SFV, RIMEFE WA Tenofovir, 75 WA i3
3 REIH IR G aiif, ek aks e (B
2D). WIMPUGTELG Y REAk LA 5 55, HLAE4EH:
MSCs IF % B4 M 25 Fnds i oAk fig 1t

Tenofovir(+) Tenofovir(-)
C MSCH) MSC(-) RT(-) D

- Tenofovir(+)

SFV-Primerl 107f = Tenofovir(-)
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S
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B-actin
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2

B2 BFERER MSCs BE SFV

Fig. 2 SFV infection in cultured MSCs of adult cynomolgus
monkey. (A) MSCs culture with Tenofovir (Magnification,
200x). (B) The morphology of fusion cells were showed in
MSCs culture without Tenofovir (Magnification, 200x). (C)
RT-PCR reconfirmed MSCs infected with SFV. MSC (+) or (-)
indicated the presence or absence of fusion cells in MSCs
culture. (D) Adult cynomolgus monkey MSCs could be
passaged for more than 10 with Tenofovir, and not more than
passage 3 without Tenofovir.
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Fig. 3
lentiviral vectors at different MOI or infection times. (A) The
percentage of GFP positive cells at different MOI (*P<0.05,
**P<(0.01). (B) The percentage of GFP positive cells at different
infection times.
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Fig. 4

Infection efficiency of SFV positive MSCs without Tenofovir with lentiviral vectors at different time point after recovery by

fluorescence microscope. (A) and (F) SFV positive MSCs with or without Tenofovir in culture (Magnification, 200x). (B) and (G)
The very low infection efficiency of SFV positive MSCs with Tenofovir (Magnification, 400x). (C) and (H) The infection efficiency
of SFV positive MSCs without Tenofovir at 2 days after the recovery was about 15% (Magnification, 200x). (D) and (I) The infection
efficiency of SFV positive MSCs without Tenofovir at 6 days after the recovery was more than 50% (Magnification, 200%). (E) and
(J) As a control, lentiviral vectors infected SFV negative MSCs, and the infection efficiency was about 85% (Magnification, 100%).
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Fig. 5
Tenofovir at different time point after the recovery of by flow
cytometry (¥*P<0.01).
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