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Chelatase Activity of G-Quadruplex DNA (Department of Chemistry, University of Tsukuba)
OKarin Torigoe, China Okamoto, Atsuya Momotake, Yasuhiko Yamamoto

We analyzed the chelatase activity of a parallel-stranded G-quadruplex DNA
([d(TTAGGG)]4) for the formation of copper(II) protoporphyrin IX (Cu-PPIX) from Cu** and
protoporphyrin IX (PPIX). We found that, in the presence of 10 equivalents of [d(TTAGGG)]4
relative to PPIX, the initial formation rate of Cu-PPIX is increased by a factor of ~35, indicating
that the DNA exhibits the chelatase activity. Since PPX was found to bind selectively to the 3°-
terminal G-quartet of the DNA to form a PPIX-DNA complex, the hydrophobic interface
between the PPIX and G-quartet planes in the complex is likely to be suitable for the activity.
Keywords : DNAzyme; G-Quartet, Chelatase Activity; Porphyrin, Copper lon

~NAh, rrua T 4R ERIRT NI e — VEHOEREROES = CH,
BT, BB CEIRT F I e — L ~DEBA A D AN M
5, ZO&ERBA A UEARGTENO T, EENTIIEERES 7 ¥ —
CNEET D, V7 = 2 BEICET DNA % 7 4 —Pistha Ry o ot
ZEMHE I TWADM(Y. Li and D. Sen (1996), N. Sugimoto et al. co,  Co;
(1998)). BUGHEREIZI S 20T STV, AIFFE T, HEEBLS]  Figure 1. Protoporphyrin
d(TTAGGG) D FATH U T4 DNA([A(TTAGGG) ) D ¥ 7 & — B4 X PO Al
AT LT, 708 BIR7T b7 ¥ue— L & LTI Protoporphyrin IX (PPIX
(Figure 1)), £ L C, & A A4 & LT e & a Huniz,

£7°. 'H NMR (2L Y [dTTAGGG)]s & PPIX OAHEANEF & il L
72 [d(TTAGGG)]s D G4, G5, G6 A X/ 7' u M ZHKTH /)
IV, KA L7z PPIX OBRERZNR D=0, £ E 4 0.33, 0.88, 2.58
ppm ERES 7 N LTSN, b OREREMS . PPIX (X
[A(TTAGGG)]s @ 3K G-H/VT v MIFFRICHE AT 5 Z L 23] Figue 2. PPIX &
5 8T 72 5 7-(Figure 2), PPIX O[d(TTAGGG)]s ~DfEARERIE, ~ ggigggffﬁ;
LDBE L [FBETH - 72(C. Okamoto et al. (2021)), O PR IEPPTX % 53

PPIX ~® Cu** Offi ANZxtT B [d(TTAGGG)]|s D ¥ T ¥ —EBIEHED
FEEIE, PPIX OWIX AT MV TRl S D Q (480 — 650 nm)?D
Cu* st DRRFEAL DR D> B LN HWEE ZFEE S L TT-o QL(Y L s
720 PPIX JEFEIZx LT 10 Y4 ED[A(TTAGGG)]s Z I L7284,
I DR FE DK 35 [EHERT 2 2 EMB ST/ 0 | TUES DNA O o
X5 4 —VIEMEPHER T -, [d(TTAGGG)] D G6GHNT v b )&D
(Figure 3) & PPIX D Bf/KMERMAL R IH C, B8 72 VAR = VBRI
THREFEF-TWVD G- 7]/1/7 v NOFRITHES LI=&RA A0 Figure 3. G-I AT v 1
PPIX (2B T 2 7o OIC M E RO RIS IMEES LD LB X bivd, Pk

\

_<

© The Chemical Society of Japan -G101-3vn-11 -



