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Study of N, N,-Conjugated Bisporphyrins Interacting with DNA
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Abstract: Three new compounds, N, N’ -conjugated tetraphenyl bisporphyrin (Por 1), their Zn complex
(Por 2) and N, N’ -conjugated bisporphyrin with N-methyl pyridine (Por 3) were prepared in our previous
studies. The properties of these compounds interacting with calf thymus DNA were investigated by UV-vis,
fluorescence and circular dichroism spectroscopy in the present work. The results show that Por 1 interacts with
ct-DNA through the groove binding and external stacking modes, while Por 2 binds to DNA with a combination
of external stacking with intercalation mode, and Por 3 can insert into DNA and integrate with its phosphate
backbone through an electrostatic interaction. The binding constants of Por 1, Por 2 and Por 3 with ct-DNA are
calculated to be 1.84x10° L/mol, 1.06x10° L/mol, and 8.27x10° L/mol, respectively. These studies provide a
theoretical basis for the subsequent investigation of photodynamic activity tests against tumor cells.
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FEAE AN 2 2L N w1 DR 2 25 | R A O
T, % A 20 s R 1 A T B iRy

KA kAL A B 3 DL DNA-IR A &
Y1y 7 35 DNA AL () 45 4, IRk 5 DNA /94 5.
Y PSS R 07 B 245 ) 3 7 Bt O 3 R i R AF 5
() FE Al BT LA A 0 3% PR 52 O 1 Ay RN
AT LL3E i 58 AR O | 2 Ot & S i A B [ —
L TEIE T Ik Ak A 90 5 DNA (9 A0 BAE R X,
HATHE T 38 R EAEH R ca) s
5 3b) SMEREE G s e) AMERHERL . Bl % DNA AR
Wk 95 V), M MR A soret A7 HH BB KRR EE ) Dk £
(>30% ) Fl— € FEJE LA (55 nm) , 5 G 1E
B 0 AR Ak 7 A A [ e A S 1 B P ek
55 DNA ZZ [8] Ay 4 A5 i 2 52 A o 1% 728 Ak
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S5 UL 5 DNA & A2 SRR
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eI A A R KR . W E OB EE S K
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AB 8 4 7K 43 1 B T HL 23 Bl 9 VR K& €8 A i 41
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W R AER AR 25 9 7E 700 nm~950 nm (1) 3T 4T Ak
DI VR YT O B JeE 1iRYT
254 1) R AR R D KRB A BT R 1 L 2L A T
B K 43 F W T I kAL A 0 1 soret A
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F WU (2-PA) 35 Fl W 12 7€ 800 nm~1 000 nm P .
NI BER AL A K I R RO, R ) B S AR R
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WK I M, E— 24 TN, -1 I Y n s L ns
WAk &40 (Por 3) , A 1 fi R . i T 30— 0F 58
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Fig. 1 Structures of porphyrins
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2005 % 56 6 1% X 5 JASCO J-720 [ — % {8, 3% Y ;
pHS-828 pH it (H M H AL R AR A F]) .

NN Ry IR AR R e
/INAE i iR DNA (et-DNA) (Sigma-Aldrich 23 &) ) , AR
PRI HH E , M eaq0= 6 600 Lomol " -cm™,
it 2 AR ct-DNA ¥l 4.74x10™ mol/L,
K R etk 7 34 o 2 4R A Ak 2 R A BR A
Al A

W 5E MBS N KAEF(20+2) C, A1 L
WG , 29 6 i e, [ — 2 33 g I 3 45 7
& 4 0.05 mol/L Tris-HCl F1 0.1 mol/L NaCl (pH=
7.4) WG R AT
1.2 gk
12,1 EIR-"T Lk Em X 7E 3 mL A& I i
A 27 wL 1 mmol/L PP B % £ W A1 3 mL Tris-HC1 %
AT, R RN MMV R 9 umol/Le #£350 nm~
500 nm {1 [ P 52 H S AN, A et-DNA Ji 28
NN BBV VR, B UK A2 T R 40 TR A S min, PN E UL
TR A WY 52 MR SO 15 S B EE A 1 em,
122 #%FEEMR E3mLEERMBAH A 27 ul
1 mmol/L PN Ai# 45 1 3 mL Tris-HCI 28 W 14 7k,
s R M BRI VR 2V BE R 9 mol/L, W #E 600 nm~
800 nm i B P4 I 22 2 ' & S 6 1% I, LA et-DNA i
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123 B E#N K BIMKERIR T ct-DNA
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e, r =n(P0rphyrin) :n(DNA), r=0.05. ¥
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3.14 pmol/L.6.24 pmol/L..9.29 pmol/L.12.31 pwmol/L
18.23 wmol/L, 24.00 pmol/L . 29.63 pmol/L .
35.11 pmol/L, 40.46 pmol/L. 50.79 pmol/L .
60.63 wmol/L.79.00 wmol/L.99.79 wmol/L. M %<
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Fig2 UV-Vis absorption spectra of ct-DNA combined with
porphyrin : (a)Por 1, (b)Por 2, (c)Por 3

#F1 Porl.Por2#Por3 5 ct-DNABHEIER
Tab. 1 Interactions of Porl, Por2 and Por3 with ct-DNA

e AT UL IR TE soret XIR CD IEWE / 7E soret XA CD 1% /
(Wit /%] L% AN /am] [WtA /%] /7 [£0F8 AA / nm] nm nm
Por 1 59.2/2 26.7/(-2/-1) 493,446 483,409
Por 2 68.0/6 37.1/(0/2) 493,455 476,427
Por 3 33.4/1 37.5/(+13) 492,473 455,444,431 480,411
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GG W EKTE 107224 M B D AR as 5 EA
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Tab.2 Binding constants of Porl, Por2 and Por3

k& BSE WK (Limol)  HHEREL R-Square
Por 1 1.84x10° 0.999 5
Por 2 1.06x10° 0.9917
Por 3 8.27x10’ 0.9955
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Fig. 3 Fluorescence emission spectra of ct-DNA combined
with porphyrin: (a) Por 1, (b) Por2,(c) Por 3
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Fig. 4 Circular dichroism spectra of ct-DNA combined with
porphyrin: (a) Porl, (b)Por2, (c¢) Por3
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