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Molecular Dynamics Study of Transcriptional Activation Mechanism of Heme
Activator Protein

ZHAO Xi, HUANG Xu-Ri*, SUN Chia-Chung

State Key Laboratory of Theoretical and Computational Chemistry, Institute of Theoretical Chemistry,
Jilin University, Changchun 130023, China

Abstract:

A molecular dynamics(MD) simulations for three kinds of protein(heme activator protein: HAP)-DNA
complexes crystal structures were performed: the HAP1-wt, two HAP1 mutants(HAP1-PC7: Ser63/Gly63;
HAP1-18: Ser63/Arg63) with the aim of investigating the mechanism of HAP transcriptional activation.
Comparative analyses of MD structures for the three HAP-DNA complexes reveal that the key protein-
DNA interactions involving the recognization of UAS i.e CGC are different in three complexes as the
experimental observations. Further analyses reveal that three HAPs exhibit different flexibilities, relative
to very similar conformations of three bound DNA. It is found that the difference of flexibilities in three
HAPs results in diversities in conformations of N-term Arm and Zn2Cys6 Binuclear Cluster involving DNA
recognition, causing varieties of protein-DNA interactions. According to these results, the flexibility of N-
term and Zn2Cys6 Binuclear Cluster in HAP can play a crucial role in regulating transcriptional
activation, which can directly lead to the alternative protein-DNA interactions.

Keywords: Molecular dynamics Transcriptional activation Flexibility Heme activator protein

W Fe H 37 2007-01-31 15 [0] H # 1900-01-01 F 2% il & A H 1
DOI:

HB I -

AR S H
T T

EEPUN

Marmorstein R., Carey M., Ptashne M., et al.. Nature[J], 1992, 356: 408—414
Schjerling P., Holmberg S.. Nucleic Acids Res.[J], 1996, 24: 4599—4606
Johnston M.. Microbiol. Rev.[J], 1987, 51: 458—476

Lalonde B., Arcangioli B., Guarente L.. Mol. Cell Biol.[J], 1986, 6: 4690—4696
Pfeifek K., Arcangioli B., Guarente L.. Cell[J], 1987, 49: 9—18

=

aprwn

¥ Yy RE

AR B
Supporting info
PDF(388KB)
[HTMLA>3C](0KB)
2:7% S HK[PDF]
23R
AR K
VN AIREES
NGV ER=SiiE
GIEE 'S
Email Alert
St
S A B
b T BN
b B SRS
b RN
(A7 IIRARE /7 SR =
FRE
FEEH
b AN A
PR
FEEH
P MK AE

PubMed

Article by

Article by
Article by
Article by
Article by
Article by



Pfeifek K., Prezant T., Guarente L.. Cell[J], 1987, 49: 19—27

Zitomer R. S., Sellers J. W., Mccarter D. W., et al.. Mol. Cell Biol.[J], 1987, 7: 2212—2220

Winkler H., Adam G., Mattes E., et al.. EMBO. J.[J], 1988, 7: 1799—1804

Lodi T., Guiard B.. Mol. Cell Biol.[J], 1991, 11: 3762—3772

10. King D. A., Zhang L., Guatente L., et al.. Nature Structural Biology[J], 1999, 6: 22—27

11. King D. A., Zhang Li., Guatente L., et al.. Nature Structural Biology[J], 1999, 1: 64—71

12. Amanda K., Lukens D. A., King D. A., et al.. Nucleic Acids Res.[J], 2000, 28: 3853—3863

13. Cornell W. D., Cieplak P., Bayly C. I., et al.. J. Am. Chem. Soc.[J], 1995, 117: 5179—5197

14. Cheatham T. E., Cieplak P., Kollman P. A.. J. Biomol. Struct. Dynam.[J], 1999, 16: 845—862

15. Berendsen H. J. C., Vanderspoel D., Van D. R.. Comp. Phys. Commun.[J], 1995, 91: 43—56

16. Lindahl E., Hess B., Vanderspoel D.. J. Mol. Mod.[J], 2001, 7: 306—317

17. Berendsen H. J. C., Postma J. P. M., Van Cunstern W. F., et al.. Pullman B. Ed. Intermolecular
Forces[M], Dordrecht: Reidel Publishing Company, 1981: 331—342

18. Hess B., Bekker H., Berendsen H. J. C., et al.. J. Comp. Chem.[J], 1997, 18: 1463—1472

19. Berendsen H. J. C., Postma J., Van G. W., et al.. J. Chem. Phys.[J], 1984, 81: 3684—3690

20. Schafer H., Mark A.E., Van G. W.. J. Chem. Phys.[J], 2000, 113 (18): 7809—7817

21. Andricioaei I., Karplus M.. J. Chem. Phys.[J], 2001, 115(14): 6289—6292

22. WANG Song(L#), HUANG Xu-Ri(3JHLH), GAO Xue-Feng(E %5 1%), et al.. Chem. J. Chinese

Universities (5 25 2Rk 22 24R) [J], 2006, 27(3): 535—537

© N

AT R AL S

1. AR, S WA B 2 RS R AW RN > Tl 12U ). M ARk 2E 244, 2007,28
(5): 992-995

2. ZER S TENIERRUK AN mE ARk #], 2007,28(3): 552-555

3. R4, IhER, B IEA,, TR, T3 ORI RS P S N 2 18 SRR, Rl
2204, 2007,28(2): 278-282

4. JRHLER KB EZE, VIS, EOE IR RRAE B BUE R AP UATE Y R IO E R 0] A AR,
2007,28(3): 526-529

5. A8, sKiE, EHT EIRTCO,, T R L8 TR R B 7 T 3 0 AU SR E 9], AR
Btk %A%, 2007,28(3): 518-521

6. A M, ZE; ZEVRA; PNEER. R OR LM AR A R R B ) 2 F 30 ) AR [3]. F S 2R R,
2006,27(7): 1340-1342

7. B2E, Bk, AR, MOBE AEL I =25 5 DNAYE T ESTITST [O]. SRk R, 2007,28(6):
1160-1164

8. AU, FMEHE A |

PRLT A0 AR %25 (EPO) B2 A% (EBP) M 771 (K B 58 A8 W i

[3]. EEsE iAok, 2008,29(3): 615-617

9. I FKIEA FEAE D, WM, X4 . Tobramycin516S rRNA AR S B AW T8 I #BRII]. il
22247, 2007,28(11): 2156-2161

10. fARER, M M EE, TR, HAE FE O NHRSEEYUIZRAT AW 5 SARS-CoV 3CLPT M B /ER K14
T IR =SSR 54, 2008,29(1): 165-169

11. FR9E, AR AR, 2505 TS T-n—mBRIE 1S 1P R 3 20 T30 1 22 T ET R 0] 352 qb 2
23, 2008,29(2): 369-373

12, SARAm kg, 254 il BRI 25 S5 VDF-CTREIL B WIE TAT B [0 MM AER 4 (1943 15 1 AL [].
B AL 2R, 2008,29(3): 605-610

13. REFE ARG, MG AR AW EBRE RIS [I]. m5E 2SR A4k, 2008,29(5): 977-980
14. BFH BT, U H AVFE R OIRARIEAB-A 9 (100) KT EIA PRI [I]. &SR], 2008,29
(10): 2065-2069

15. FEEREE, AN, BB, KRR AN S2- 2 HE3- R AR IR IR 6 - -1 i AR M (ACMS D) 15 Sl AW il 141 FHABE T (1)
BT 5T

[3]. B4 2dR, 2008,29(12): 2398-2402

16. BHE, WM, BRGE, 3 AR 28 TR B BT A [0]. SR 22244k, 2008,29(12): 2345-
2349

17. AN, B HC BT L R PR I PV KER  GSHATPR RN I H IO S AL WAL A P 5 S [9] . S
R AN, 2008,29(12): 2337-2340

18. REZE, §i4d, SRE, £307, WHEF. 2130 1 Bl e A B A S e I SEILI]. = a i
224K, 2008,29(12): 2425-2429

19. PEEH, RS, I, R BTI L B- IR 5 TN e R = W R AL B L A WD B 43 T B0 ) A
[J]. FEAEE A2 4]k, 2009,30(4): 735-740

SIS



g i ] 5 B 5 4 i b

Buy discount ugg
cheap ugg shoes
ugg ugg rainier b
ugg usa discour
boots ugg 582¢

. 2009- shoes sale ugg su

rovioawnine adfiwnian™mM1R2? ronm crwiaina

Copyright 2008 by 358 A HA~# 3]



