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Introduction

RNase A is the predominant form of an enzyme produced by
the bovine pancreas. This RNA depolymerase catalyzes the
degradation of the large amount of RNA produced by His 12
microorganisms present in the forestomachs. | His 12
The distributive endoribonuclease has the ability to cleave

cellular RNA and thereby cause cell death. It catalyzes the
hydrolysis of 3’,5'-phophodiester linkage of RNA at the
5’-ester bond on the 3’ side of cytidine and uridine residues
In a two-step reaction: transphosphorylation and hydrolysis.
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Methods

The Periodic Boundary Conditions Molecular dynamics method

IS used to study the structure, dynamics and hydrogen bonds of
solvated active site of Rnase A. Simulations of the enzyme
complexed with the dinucleotide substrate CpA, the transition-states
analogs and thio substitutions are compared using CHARMM c32al

His119 A
V4

Trans. S2X thio substitution Hydr. S2X thio substitution

program. Rhombic dodecahedron (RHDO) water lattice-type of 70.4 A Thio substitutions " ' ' ' 3 T 3
and an ionic strength of 0.15 mol/L is applied. %‘ %3_2;;: ; B 0-13— B 01X =
The entire system is equilibrated for 120ps, after equilibration 6ns 20041 - gggg: = Do :i
, : 3 0011 — o 001 |1 O3 E
simulation was performed. 3 8 I 52X
Bl 05 H|ZI HZZ HZ3 GlnllelZ HZl HZ2 HZ3 H15119 PhelQU
. . 2 i oY 2 30F
Aim of this work = Rl ” : S 10k
qb'}ﬂ 10 = qb'}ﬂ
Analyze the hydrogen bond pattern of the different complexes g I I I I g;
= GInlll His12 HZ1 HZ2 HZ3 Hisl19 Phel20 = HZl H22 HZ3 GInl1 His12 HZ1 HZ2 HZ3 His119 PhelZO
Lys41 Lys7 Lys41
Results and Discussion Transph05phorylation TS mimic Trans. S1X thio substitution Hydr. S1X thio substitution
- 1 ' E le E lem ' ' ' ' ' ' -
Occupancy of nearly 1 for O5' or O3T - = >~ 03F E ~ U4 W SIX =
I = 01:_ = . = = = -_ = =
His119 - Ti O5' > 150ps except reactant model S 004f - go?ﬁ— = 2 - = 8%?(
e aVEragde = 531 < 120ps : : . : 2 ool M O3T |
- = P Reactant Model adl ) 8 I I ) 8™ 10 o3 I E
! 0 > (0.7 for O1P and 02X le . e 1
ccupanc g 3
PanEY " < 0.1 for 52X o - 2 600 m 02X - 2 300 M O | : 2 1005 | :
0.05F = - B . et i : = ]
Phel20 - < 70ps for 02X =002 : E ool m 05, . 5 10e| @ 92 E : _
Time average 8 001 g = 100 0 03 : = 5ol S1X = 5 100F E
< 15ps for S2X SH: o 30b | l O1X 3 o L0 03 o o :
- 5 ol I I _ 5 10F I § 5T ‘
10:_ — L - = 1] =
/ "~ 1 for 02X 2 200 < E : Z I : z';m n A= f
100 GInll His12 HZI HZ2 HZ3 Hisl19 Phel20 GInll Hisl2 HZ1 HZ2 HZ3 Hisl19 Phel20 HZ1 HZ2 HZ3 GInll His12 HZ1 HZ2 HZ3 His119 Phel20
< 0.5 for S2X "‘lé ? Lys41 Lys4l Lys7 Lys41
* Transphosphorilation TS mimic: TJ m:
reduced from 0.4 to ~ 0.13 when S E Hvdr. Dithio substitution
Occupancy < | the thio substitutions are done SN I Hydrolysis TS mimic Trans. Dithio substitution | éX
for 02' < : Lo < Ginll His12 HZl HZ2 HZ3 His119 PhelZOHST H2' ] ] ] | ] | | | I
_ * Hydrolysis TS mimic: Tysdl " L E lg— = ¢ & ¢ | 00f |H O3T -
His12 increment from 0.15 to ~ 0.3 when > 02 (W 02X E > 04F = > | |4 Oo¥ -
. . . . g 'U'lg_ . 023 5 g 02+ — g '[}1;_ . 02 =
S2X thio substitution is done S ; 2 01k _ S £ W SIX -
N = ¢ [l 03T ] 8 0.06E E 5 0.02F
o 2000s for O2X gomg— ? 03’ - g8;84-_ E g 0ol -
> ps for : OIX ; ; I I I :
Time average - ~ |
g 20ps for S2X 2 7005 : 2 300 | W SIX|- 2 50— |
between 20 and 10ps for O2' = f : = |l 82X =l i
. N 2 100E e g '%F ; U E & 2
= S50 3 e : 05’ = _
- L , B ™ g = 30k ; - =
for O3 4 Reactant and TS mimics ———»> 0O2' > equatorial oxygen S 10F . S il O3 1 5 1 _
or ! an . . . . | — - 3 — = = — ]
Lys4l Occupancy equatorial oxygen < S1X and dithio substitutions — = 02' nearly the only hydrogen bond g 3 : 3 z I I I I 5 g I :
\SZX thio substitution 01X > 02" iz sz Hz3 Glnl1His12 HZ1 HZ2 HZ3 His119 Phe120 Glnll Hisl2 HZ1 HZ2 HZ3 Hisl19 Phel20 HZ1 HZ2 HZ3 Ginll His12 HZ1 HZ2 HZ3 His119 Phel20

Lys7 Lys41 Lys41 Lys7 Lys41



	Slide 4

