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Abstract It has been a hot topic in recent years to carry out a series of life activities by artificial
reversible manipulation of specific gene expression. In this work, the photocontrol of primer
extension directed by azobenzene modified DNA templates was investigated. DNA templates attached
by protective ODNs with 5, 6, 7, and 8 complementary bases through 4,4’-bis ( hydroxymethyl)
azobenzene were systematically evaluated in photoregulation of the primer extension without or with
UV irradiation. The results showed high efficiencies of C3 with 7 protected bases and C2 with 6-base
short chains for photoregulating Pri.15 and Pri.17, respectively. Especially, for C3, when catalyzed
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by Vent DNA polymerase, primer extension efficiency had one-fold increase upon UV irradiation.

Similarly, for C2, the extension efficiency reached 91.4% with UV irradiation and achived 84%

increase, compared to that without UV irradiation, although the background of primer extension in

the dark was a little high. This work provides a new strategy or means for studying the gene function

and gene expression network and for exploring the occurrence and development of disease at the

molecular level.
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Fig.1 Synthetic procedure of azobenzene phosphoramidite
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Fig.2 UV/Vis absorbance spectra of the C1, C2, C3, and C4 forms of azobenzene linked DNA before and after light illumination



55 13

FRE 4 AW EREM DNA X5 |90 3 {1 S i 43

2.3 BEXE DNA L S2EE R
FRATRT IR E 2 R B, 24 4, 4758 S48
RAME 4.5 F1 6 A% & e DNA Y FRAR
458 AR OGS AL RE IS 1115 & e DNA (192
SEPER A E KM (AT, =24 °C) . X B0
FEARAE K DNA [JFRIRGE 1Y | 4,4"-75 F AL
R, AN — 1 25 A L R E R LA
A SR P RETF G & e DNA ifa e vk, &l 3
R EAMSE IS C1.C2 .C3 1 C4 1) st £k
RUIR LI C1 A1 C2 SCIRAT S s sk th & A &
BRZES (B 3(a) M3 (b)), ksl B2 20 ) MO
FET 60.2 1 67.7 C, ¢ IR W A5 5] 49.8 Al

0.60 F — Clno UV

0.58

=
9
=N

e @
U
TS
T T

absorbance

0.50 |

20 30 40 50 60 70 80 90
temperature/C

(@

absorbance
=3
L
o

0.36

20 30 40 50 60 70 80 90
temperature/'C

©

53.5 °C, e A1k A5 T B A9 A8 1k 43 B R 10,4 A1
14.2°C(5£2), X F 5 H AR T
M 5 007 B 56 22 ) M AR FH LA B SRS Bl 3 XoF 11
SEAEH, FERER RN e R, THE
C2, BA7 6 AIRILXT, 28 /M IR B R e 1k PR A
(AT, =14.2C) 2%, SR, HiE EMEERH
WL AR DNA g 068G RS e v
FEARAIREEAS /N, C3 1Y AT, {2 6. 9 °C M 256 3%
BEHRINE] 8 AH XS (C4) BPHGIRIE R T, (5L
FRA AR XA SR SR M Sy B AMECXT Y
FIKAK (=8 bp) , BEUR AL T ™ A L% )
AR LIS WU A A o

0.68 - — C2no UV
066 L C2UV

0.64 -
0.62
0.60
0.58
0.56
0.54
0.52

absorbance

20 30 40 50 60 70 80 90
temperature/C

®)

absorbance

20 30 40 50 60 70 80 90
temperature/C

(d)

B3 BREEIHE DNA XRIIGEHBSME
Fig.3 Typical melting curves of the C1, C2, C3, and C4 forms of azobenzene linked DNA before and after UV irradiation
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