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Construction of a Novel Retargeted Adenoviral Vector with High Gene

Transfer Efficiency into Hematopoietic Cells
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(1. Department of Pathophysiology, Anhui Medical University, Hefei 230032, China; 2. Institute of Radiation Medicine,
Academy of Military Medical Sciences, Beijing 100850, China)

Abstract: The adenovirus subgenus C serotypes 5 (Ad5) vectors which have been used to transduce
epithelial cells have very limited ability to infect hematopoietic cells. For feasible generation of
fiber-retargeted adenoviral vectors, we have modified the versatile AdEasy system with a chimeric fiber
gene encoding the Ad5 fiber tail domain and Ad11p fiber shaft and knob domains. An Ad5-based vector
encoding the green fluorescent protein (GFP) gene under the control of the CMV promoter with Ad11p
fiber receptor specificity was generated (Ad5F11p-GFP). The AdSF11p-GFP vector-mediated gene
transfer efficiency for some committed hematopoietic cell lines such as myeloblasts (K562) and
monocytes (U937) was evaluated using flow cytometry and compared to that of Ad5-GFP, which also
encodes the GFP gene under the control of the CMV promoter. The results showed that these cell lines
were superiorly transduced by the AdSF11p-GFP vector at the same MOI (multiplicity of infection,
MOI) compared with the Ad5-GFP vector more than 90% tested cells were infected by Ad5F11p-GFP
adenovirus while less than 30% cells were infected by Ad5-GFP at 10 MOIL.
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Fig.1 Construction of plasmid AdEasy-1/F11p with chimeric Ad5F11p fiber gene

Kb Kb
23
9.416

6.557
4.361
2.322

2.027

2 AdEasy-1/F 11p
Fig.2 Restriction identification of plasmid AdEasy-1/F11p
1/4 Marker; 2, Adeasy 1/F11p/Sac 1; 3, Adeasy1/F11p ECORV.
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Fig.3 Restriction identification of plasmid Ad5F11p-GFP
1/4 marker; 2, AdSF11p-GFP/Apal 3, Ad511p-GFP/Sacl.
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Fig.4 Identification of recombinant Adenovirus d5F11p-GFP
by PCR

A:1, DL2000 Marker; 2, Positive control; 3, PCr PRODUCT OF

AdSF11p-GFP; 4, PCR product of AD5-GFP B:1DL2000 Marker; 2, Positive

control; 3, PCR product of Ad5-GFP; 4, PCR product of Ad5F11p-GFP

2.4 Ad5F11p-GFP

Ad-GFP
2.3 Ad5F11p-GFP Ad5F11p-GFP MOI U937 K562
,48h AdSF11p-GFP
293 10MOI 90 80OMOI
BD 98 Ad-GFP  80MOI
30 5 AdSF11p-GFP Ad5-GFP 10MOI
2><10"pfu/mL U937 K562
K562
& - U937
E Z o Ml
AdSFIIGFP 81 98.13% Mi 5 A : 91.9% |
<. O_
10° 10! 102 10° 10* 10° 10! 10° 10° 10*
GFP GFP
] s
1 [ 1 9%, M1
AdS-GFP @ 20.51% M1 2 | . 11.91% |
=7 I | = T 1
z 8
[Sa] m i
< =)
10° 10! 102 10° 10° 10° 10! 102 10° 10*
GFP GFP

5

Ad5F11p-GFP

Fig. 5 Transduction of K562 U937 cells with Ad5-GFP and chimeric Ad5F11p-GFP virus vectors.
The K562 and U937 cells were cultured and transduced with the Ad5-GFP and the Ad5F11p-GFP vectors at an MOI of 10, the GFP expression was

assessed 48h post-transduction by flow cytometry.



110

21

5
CAR / 8]
Ad5
MOI>500
Ad5
B Ad35
Ad5F35
[10]
B Fllp AdFl1lp CD34+
Ad35 5]
AdEasy
AdEasy-1/F11p AdEasy
AdEasy-1/F11p
GFP Ad5F11p-GFP

90

AdEasy-1/F11p

References
[1] Neering S J, Hardy S F, Minamoto D, et al. Transduction of

primitive human hematopoietic cells with recombinant adenovirus

[2]

B3]

(4]

(3]

(el

(7]

(8]

[l

[10]

vectors [J]. Blood, 1996; 88 (4): 1147-1155.

Rebel V 1, Hartnett S, Denham J, et al. Maturation and
lineagespecific expression of the coxsackie and adenovirus receptor
in hematopoietic cells [J]. Stem Cells, 2000, 18 (3): 176-182.
Bergelson J M, Cunningham J A, Droguett G, et al. Isolation of a
common receptor for coxsackie B viruses and adenoviruses 2 and
5[J]. Science, 1997, 275, (5304): 1320-1323.

Wickham T J, Mathias P, Cheresh D A, et al. Integrins alpha v beta 3
and alpha v beta 5 promote adenovirus internalization but not virus
attachment [J]. Cell ,1993, 73 (2):309-319.

Mei Y F, Segerman A, Lindman K, et al. Human hematopoietic
(CD34+) stem cells possess high-affinity receptors for adenovirus
type 11p [J] .Virology, 2004, 328 (2): 198-207.

Havenga M J, Lemckert A A, Ophorst O J, et al. Exploiting the
natural diversity in adenovirus tropism for therapy and prevention of
disease [J]. J Virol , 2002,76 (9): 4612-4620.

Knaan-Shanzer S, Van Der Velde I, Havenga M J, et al. Highly
efficient targeted transduction of undifferentiated human
hematopoietic cells by adenoviral vectors displaying fiber knobs of
subgroup B [J]. Hum Gene Ther. 2001, 12 (16): 1989-2005.

Chen L, Pulsipher M, Chen D, et al. Selective transgene expression
for detection and elimination of contaminating carcinoma cells in
hematopoietic stem cell sources [J]. J Clin Invest 1996, 8 (11):
2539-2548.

Marini Il F C, Yu Q, Wickham T, et al. Adenovirus as a gene
therapy vector for hematopoietic cells [J]. Cancer Gene Ther, 2000, 7
(6): 816-825.

Nilsson M, Ljungberg J, Richter J, et al. Development of an
adenoviral vector system with addenovirus serotype 35 tropism;
efficient transient gene transfer into primary malignant

hematopoietic cells [J]. J Gene Med , 2004, 6 (6): 631-64



