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Abstract: As an effective vehicle for bio-research and for gene therapy, Lentiviral Vector (LV) has been drawn large
attention in recent years. However, transcriptional read-through limits its application. In order to understand the extend of
LV read-through in chromosome, a reliable method to assess transcriptional read-through rate is needed. Here, we report
the method as follows: 293T cells were transfected with the lentiviral transfer vectors which borne with two LTRs at its two
ends in order to mimic the state of “proviral vectors” in chromosome. Using the primers specific for 3'U5 and 3'U3,
read-through and total transcripts were reverse transcribed, respectively. These two cDNAs were quantified by realtime
PCR using the primers and probe specific for 5'end of 3'U3. Read-through rate was then calculated by the division of the
two. Meanwhile, read-through product of green fluorescence protein was also analyzed by Fluorescence Activated Cell
Sorter. They both reciprocally proved the principal and confirmed that self-inactivated LV appeared higher read-through
rate than the wild type one. The method described in this article, therefore, provides a useful technique to study how to
reduce read-through rate, and improve the bio-safety of LV.
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Phenomenon of transcriptional Read-through in viral vectors.

FrA 7 wLTR, 7 351¥°5 wLTR-Xho | -F FI
WLTR-Apa | -R. ¥ #4742 Xho 1 Fl Apa 1 WL
YIJG , #: A\ pEGFP-N1 £ 5[/ 15 Sal T Fl Apa 1
2], 9@t pEGFP-N1-wLTR 4k (& 2A).
F Xho 1 Fl Apa 1 WV 18955 84k FUGW L
Ay Ze M U3 1) 3'LTR, 4% A pEGFP-N1 [ Sal |
Ml Apa 1 Z 6], f#EH pEGFP-NI-ALTR #{k
(& 2B), LR BIA 2k A 322 T4 3'LTR A58
PG O

FHAr 7ok T BYAE FUGW f8 US il flap 22 [A]
HA—DH—1) Nhe 1 1 15,735 FUGW (Nhe 1)
ik, BSR4 3'LTR 2 A Miu T F
Nhe | Z [A]3:45 proFUGW-ALTR #4& (& 2D);
WA 3'WLTR Z35#EA Mlu 1 | Nhe 1 Z[a]FI
Xho 1 . Apa 1 Z [E]3}4% proFUGW-wLTR #{&
(F 2C) o LR PSR T LA SRR HUL NS 5 2 A
AJE FFHEI LAY IE B, (AN T 42230 T SR ()38
BAF L
1.2.2  jash e

¥ pEGFP-N1. pEGFP-NI-LTR . pEGFP-N1-
wLTR | proFUGW-ALTR Hl proFUGW-wLTR 5
AR, LISEEE /R 7 2 H lipofectimin 2 000 F% 4t A
293T 4Hf)5, #£ 37 C. 5% CO, &M TR



fET F/IBRSRAERBIETRICNTG EOEL 1009

WLTR
l SV 40 PA
A —— | oMy EGFP
MCS
ALTR
l SV 40 PA
B J—
CMV e EGFP
—
Flap  Ubp| EGFP WRE
c| w R | Us U3 R | Us
—
Flap  Ubp| EGFP WRE
D| a3 | R | US AU3 R | US

B2 #HiKEE

Fig. 2 Schematic diagram of the vectors. (A) pEGFP-N1-wLTR. (B) pEGFP-N1-ALTR. (C) proFUGW-wLTR.

(D) proFUGW-ALTR.
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Fig. 3 Flowchart of detecting Read-through rate by qRT-PCR.
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Table 1 List of primers and probes

Primer Primer sequence (5'—3")
wLTR-Xho 1 -F GCAGTATCTCGAGACCTAGA
wLTR-4pa | -R CCTGGGCCCTGCTAGAGATT
LTR3 GAGAGCTCCCAGGCTCAGATC
FP TTTAAGACCAATGACTTACAAGGCA
RP TTGTCTTCGTTGGGAGTGAATTAG
MGB-probe CTGTAGATCTTAGCCACTTT-MGB
) BRENN Lo TR LTR MR ERE S, Tl gk

21 % pEGFP-NI R&BREHHERG im0 HIV 0 LTR (WLTR) AIRK IRy & 40
T LTR M AL E LTR (ALTR) 4HSfi A 5123580/ pEGFP-NI

HIV R SR 2O E 500 F 3'LTR B9 R M Z sekEf s (MCS) b (& 2A, B), HIMVT
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Fig. 4 Read-through rate of pEGFP-N1-wLTR and
pEGFP-N1-ALTR detected by qRT-PCR.
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5 pEGFP-N1. pEGFP-N1-wLTR #1 pEGFP-N1-ALTR %3 293T IR X B IREEERE (400%)

Fig. 5 Microscopic observation of 293T cells transfected with pEGFP-N1, pEGFP-N1-wLTR and pEGFP-N1-ALTR
(400%). (A) 293T cells transfected with pEGFP-N1. (B) 293T cells transfected with pEGFP-N1-ALTR. (C) 293T cells
transfected with pEGFP-N1-wLTR. Al, B1, C1: microscopic photos under the natural light; A2, B2, C2: microscopic
photos under the natural light plus fluorescence; A3, B3, C3: microscopic photos under the fluorescence.
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Fig. 6 Mean fluorescent intensity of pEGFP-NI,
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Fig. 7 Read-through rate of proFUGW-wLTR and
proEGFP-N1-ALTR detected by qRT-PCR.
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