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(H B2 A 2

DNARSE R F A5 5 i Fr 51 B LB AR T B2 M
k&,

B

VLA TR BRI S50 %, AT 210097)

WE. RIELY Ky FHEELIRIIEE (BMRB) A 16 £%4% DNA A 7| F 69 s /87 F o9 #4451
#y K45, BP DNA AR AR T 49 NMR b3 1545 % P e B BRAR T 20 6 35 %)

e e IR SR A T AR T A, S

& A
ek -

&, SHEREY, ZFK (pentaplet) & 2| B AT AT A d FIEIRIEN 69 . R F LM FFALA K

VAZBAARP A T L AB), kA
12As, 5 MEZFRIKFEE 3 ME BRI E AR AR . 5 M52 ZBAR T 2T FALF A 0 H AR
2N, 55 Bl e ARG FAEE, A3 E A HS. A H2. G H8. T H6. C H6 945k 4oHliF, S
FARAAR KM RAF, =

O AR SR 8 BT AFIIAE S BR - oAb 5 2h BRI RAAR” 093k, RILA 5%

E A S 45 0.089. st F b 3RaR AR Tk

AR T AR B R b S BRE 0 J BT T 8.5 A 03B 8 L7 A Yoh, EART NMR
B SE BALILG Rk, DNA 698 FRBAE (A5 TR RME G f At S 2 . A LAt h i 5
4 DNA B TS5 220 TR X R AL T 10395

SGRF. NMR; i F; fL#445; AR4k; DNA

IR ES

kit E (ab initio) F= S+HMOy —AF 1k S8k B F 4w 53t H 4k Rk h4i, AR, 5 ab initio £33 49 4R
2. 0482.53

0 3

il

Ven 250l 17 500 4> =I5AK  (triplet) AT 120 4K
AR (terminal doublet) 1K1 HT, & IR i

MRS T M AR T, fERRt e DNA MR A A SR 1, B

(NMR) MUK, AR FeE AL 2482 . /E DNA

FF8 2k 20 ANBRFELL LI, H 5 506 KR E

T R B RS AR A T AH AR 1 5" F0 3" A A B
%, fiiH 2D-NOESY ¥t LA 430 o 1 FH 7 4%

Z4E NMR J5idk, WA A 22 brac PR it 46 1 10
SORMWAF I, A RS E 0 AR K 0y 1 S A
FAAEINAE A AT 0 B ILA £ K 25 & DNA Jit

£, 1997 4F, Wijmenga 25D AE 52 T 3X AN i .
Pu-N-Pu fll Py-N-Py AR N 73 BIAE 8, (G
FAEENT R P AR NLER, DU S 25 Bl o AL 24

& 100 VL TV A 1 o

WAk 2A i ) AL B 3 %) 60.4~0.5

NOESY J¢itf, ANILRp S (1 = 15 A AN A by — 1A 1)
B fie

N 80.15~0.2. XU TAEE N T B A — 4
e, ANREEBINLUE

PRI AR IR A ARSI i 23 1) S5 K )

[ g =
He g

PEAAT RS AR ) ANER L 4R (R G AR [ N A1)
A3HT, SN ]

Altona %5 Wit 45 T 1982~1997 4E ] X 12 Jig
B-DNA [FI%di, 159 21 =164 R K ity 15644 3 #7 25
Ro JFHH N “=WAR” Mg e, (AT
H LUK AE NMR B2 A H S FE A FH AR R A TR B

I AR AN AL RS TR
FEAS AL [ - 35 22, K Wiithrich 25 HF9Y T 2 1% B, ZSCERT A AR SCERE R TR MR At

oH F1 NH IIRPACALRS L5 7 Rl B 52 AR
AR CR, JFR s,

B, AR S ATE, A EEAER. A
R ELIA D DNA AN [ 1) 20501 4 25 A7 7% AN
[, IR RN BT BT AL S A B AN — K, B

B

A Second-order effects il = Btk AEH -
Wt 2 B R A S EYAZHRET 710

SRR B AR AR . KT RIE AL A LR (1
jeis

rFs B HR: 2006-10-08
i, 1983 LA AL E A GEXEAE RNA F

E®WE: HEARBEIIRREAM EWH  (30170005) K&

VLA i BAARFEWHTU LS (03KIB 180064)

BREE: KRZREL HIE: (025)85891865,
DNA 554K 70°C F RN iR A ¥, van de

E-mail: yuduowei@njnu.edu.cn



200 /I /I

2Rk 20074F

Cromsigt/3#T T RNA tb2# 0%, Lam 250043
M T ¥4 DNA, Wijmenga 5770 #7 T 4% DNA,
AT RS T PR e R R T A K TR
Lam 2518 7387 45 R0 AN T 515 DNA HPARAEA
b B 5 1 5 2 AR i B il AR D, R 4R
Spred=otriplet-A, T-AHANAN A S, (HILHIEALE
22 8, WA X4 Kt (next nearest
neighbor) AHFE RN

ARSI T ARy TR IR B 5 (Bio-
logical Magnetic Resonance Data Bank, BMRB)
Wesk i) AE R — 264 A 16 4% DNA J3 41
(1) HEEAA (pentaplet) HCMIBREREAE T R4k 27 A7
¥, BRITAIE DNA FPAI)L Bl 25 DL R ek
PR B SRR ) CRLEE 7 R i B i A 5D
X BRAERAAE BT A 2 AR e, TR R B A S
MR, DL ST RUEE DNA TLIDRAARAL 22 A7 8% T 23
e

1 MB5RZE

1.1 LR

1 BMRB ##5)%E  (Wisconsin K% Madison 4}
KA R, 2006 4E 3 A kY, & 16 4
HgE DNA FEf (R 1D B2 B 5. v
GG AE Ry 3 A = WA ¥, DNA @911 H

Table 1 Sequence of single strands DNA sample

Accession  System 'H

ID name number Sequence
5634 ssl 92 TCCCTTAGTAGATGCTT
5635 ss2 91 TGCCTCTGTTGATACTT
5636 ss3 92 TACCTGTGTCAATTCTT
5637 ss4 91 TTCCTATGTGAATCGTT
5638 ss5 90 TCGCTTTGTAAATGGTT
5639 ss6 91 TGGCTCCGTTAATAGTT
5640 ss7 90 TAGCTGCGTCTATTGTT
5641 ss8 91 TTGCTACGTGTATCATT
5642 ss9 92 TCACTTCGTATATGATT
5643 ss10 91 TGACTCGGTTTATAATT
5644 ssll 92 TAACTGGGTCCATTATT
5645 ss12 91 TTACTAGGTGCATCTTT
5646 ss13 90 TCTCTTGGTACATGTTT
5647 ss14 91 TGTCTCAGTTCATATTT
5648 ssl5 90 TATCTGAGTCGATTTTT
5649 ss16 91 TTTCTAAGTGGATCCTT

R EEM, & Bk ML T A%, Bk T
WMELAR R (47.059% ), TR AL i e %,
FLAh =P S B R LA 17.647 % JITLAAE
MR IRAR > AT, K O BRI S T 13 B4R S F
TG o T3 Hb = FhBgHE R385 73 Mt B AN Al A 2
R
1.2 SthAE

M ESR PP 81 R4S AT R R ) R R
A5G B SR RN (583D FSIEN, T
FEOREE A T M HLBEAA 89 AN, Ad44 A, G444 A,
C44 4>, 3L 221 AN FBREGE . 76 0 b st —
N FR) ZI5C A4 17 S e RO I, g — 0 %) T A A
NN £oR, FAIBILL5'—3 R, st T 1
FLERARTE A 4~10 DB FIRAY,  ArdE
Z{E 8 0.076~0.118 Z |,

2 HREUE

RS A 2 A% B S PR . A 1) S
PEL BALRON A7 S0, (H T R BE 58 B % e
HUEE L) DNA JP I AHSBIREE M HERR RE . (A0 ))
SR 2 SRR T A A B R G . NMR )
VEFIPE BB KRBl ] LA B AFR B
IR TRIR D o ARBFFOR X LS R 2 A THRT

%f BMRB ¥ J# h DNA il JE 45 1F i 1~ (1 4k
TR, FEHE 16 45 DNA JT 41 P IR LA p e il
FEPTAL P ANASE, BT T A . TR
B, SRR YD S 5tk 3 AU IR A AN,
Fbln “A i BE45 (end fraying) 2N 7, oA 4°
Filr, {4 BMRB 24 B % 55 b il i 1ot /) DNA 7 %)
A ARIB IR . BARFHI M AT 4, A NMR
WSO ST RN LA e s, (R Bk AR S
TR, g T DL Y — S A

AL 7 FSEAA I HET R LA S50 B Ik 5k
(1) P HPi L AL B IR S A LT, 5
AR P HIR 3" IR 2 R r Sk 56 (1 44 2% 47
B P R AR s A ), RS, X5 Lam
ST HBE DNA B IEAL 22 A7 88 (1) 328 2 ) 22
EA
2.1 WERTFUZLHE DNA H4E FEBmEHE
EACIEZI=O PSS
2.1.1 5 U E P51 ) 52

A UL FL AR S A RS T 5 B o AR S0 iR
XTGBT S RAI RN . S AT 5 RS -
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WEWE 55 5" REIE - WERIX R, JRIER T Al AE
B A AR TR R, n 3 =4 HERIBESK
P HCE SCHRM . 5 R IK 20 FEAMA . 57 IE

DNAGRIE T 2207 8% 52 FTAE P81 ) LR 5% i) 201

W - WEE I HERL BRI T 5 e - RS, ANAR
E, FEWAMBISE BRI,

Table 2 Correlation of 5' doublets sequence and stacking energe

Pentaplet Mean value* Diversity in group Stacking et}erge Diversity inigroup
) (A6) (kJ*mol™) (kJT*mol™)

GTTNN 7.468+0.112 GT -27.50

TGTNN 7.394+0.107 0.074 TG -43.99 16.49
ATTNN 7.511+0.090 AT -15.99

TATNN 7.412+0.102 0.099 TA -27.50 11.51
ACTNN 7.499+0.116 AC -27.50

CATNN 7.398+0.081 0.101 CA -43.99 16.49
GCTNN 7.513+0.091 GC -40.56

CGTNN 7.431+0.090 0.082 CG -61.07 20.51
CTTNN 7.486+0.108 CT -41.06

TCTNN 7.540+0.099 0.054 TC -28.38 12.68
TTTNN 7.539+0.104 TT -22.48

CCTNN 7.533+0.097 0.006 CC -34.57 12.09
GATNN 7.352+0.084 GA -28.38

AGTNN 7.412+0.102 0.060 AG -41.06 12.68
AATNN 7.337+0.106 AA -22.48

GGTNN 7.406+0.098 0.069 GG -34.57 12.09

*Only central residue is T in pentaplets
AT SE H8 A HG JET o i 78 JL i) ok, 5 WER - mEnE UK AR AL B R

BURTE, 5 RERIMER B M HAA S, XL
B REA MU o bl B . BEE BT ITARE5 8“5
WEIE - WGV LY 5" MEENG - W FR I AR E 1, A
M A SR A, RIERT I AL 2 A 5
) Rgm b, g 5t mENE - WS TR AR AT R
(67.409£0.017) Lt 5" MEMS - WEIE (S5 7.498+0.021)
/NG 0.089 , RIS rp I RIL BT Ik 2E AL A (E /)
BT,

PR T 5" BENE - WENE b 50 WG - I IX T il
KA MR 2 thEEE AT, HER AR AT R N AR
e Hetwr, CT I AG MERGEAHIR], AE3Hr 50
WE - WEE R SIS - IS ] DG &R, (H 5" BENE -
WEWE AL A RS L (8 7.525+0.026) ik 5% T~ 5"
WA - MRS (5 7.377+0.038), Bl 5 mENE T ERAK(K
RO R T G IR . W IE () SR AR T g 22 /)
(67.536+0.004); i M 4[] 2 - IBEAA 11 57 W) -2 [
26K (87.372+0.049), L5 NI e R K A4 AH A
(67.382+0.042).

(57.498+0.021) Z #tb 5 MEIE - WERE (5 7.525+
0.026) /b, fHBEHE LK 5" R - RS (5 7.377+
0.038) %, 5'WENE - W IR B (67.409+
0.017) W EH L 5" MEmE - g (5 7.525+0.026)
b, AR [FIFE R L 5 S - IR IR e (5 7.377+
0.038) Ko 5" ARG i (1)L Ky 5" T - 6
g >5' MDA EENE >S5 BENE - BEIA >S5 A |
W . TERE S 20 BT rh B IR B AR IR 5 HERL A5 A,
OO A 8 5t A 2 AN B 5 /) o

PR =F oG R 1) WEIE - MRS
ML - WEIE IR, AL AR S HERLRE AR A —
o 2) WERE - MERE, IS HER AR L3,
A2 S R TC/CT L5 Mg mg - WgEng
MELS - WEE T ICAHER RS —3, T CT/TC (i
B 1) AR W [R] BRI A7 7 2R AR
fho 3) MRS - NS, AR AR AL HE R AR AR L IE
FHZ o
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7.60 POV EAE (E2). XASERA BT s
755 . Og DNA {20
7.50

|
7.45']\D \u i

%7.40 o D/D f

é, 7.35 i

«w 7.30
-20 O\O o\ Q
40 x O\ O/O S O\ \O

o) O
60 x
-80 TI5°GTGEC AT AC CT TT GA AA T ternminal
GT AT ~AC G CT TT GA AA TG CG TA CA TC CC AG GG doublet
TG TA CA CG TC CC AG GG

Fig.1 The chemical shift of central residue proton with
influence of 5' doublets sequence. O : 5' doublet; O :
Stacking energy

2.1.2 3 ME AR

L LA B REE S T # T AR AR T 20 #T
SCMCER T A B AR B P TR AR AE I TR H R, n
=4,

R 3 SBRFSEATLA D . WS - WEE 3" (R HERN
REMELY T e - NG 3, ARUE, HERSHEiky
M mEmAt i) XIS 5 AT
DU B o

R 1 5'=3" K g IR R E R AL, H
R 58 ALAF IR T A A BRAE K N, WAL A 1
B AT AL T B A S R L. 5" 2y 3!

o

Fig.2  Correlation of the chemical shift of central
residue proton and flanking doublets sequence. O : &'
doublet; O : 3' doublet

3 WL IR IR AT HERR BB A X Y
PR, totn, CT M AG MERRBEAHIE], ANE 7y By e
- W 3" FIZERS - IS 31 TR HERR e S AL AL RS I
KFR, HEERE - BERE 3' A2 R 52 (5 7.532+
0.017) ik = TS - MRS 3" (8 7.329+0.037)
X—pily 5 g —8. R E A O
T BRHE AL 22 0 B (1) RS MR, B n] A CATS 508 4 ) A
Ab, ] ISR I 22 A ., W [A) SR A
2 (6 7.534+0.029) 504 [F] 28 A4 2 [A] g
ZMIE (57.33420.029), X— Y 5 b g AR

i B B —

B, MR SR A 2 ) 2= B (8 7.531+
0.001) , fif ME M S 5 G AR 2 18] W & B K

Table 3 Correlation of 3' doublets sequence and stacking energe

5
Pentaplet Mean value

Diversity in group

©) (49)
NNTCG 7.468+0.110
NNTGC 7.3880.084 0.080
NNTTA 7.530+0.062
NNTAT 7.346+0.056 0.184
NNTCA 7.47620.080
NNTAC 7.338+0.080 0.138
NNTTG 7.544+0.065
NNTGT 7.406+0.056 0.138
NNTTC 7.530+0.077
NNTCT 7.531+0.077 0.001
NNTTT 7.554+0.061
NNTCC 7.513+0.084 0.041
NNTGA 7.365+0.052
NNTAG 7.285+0.075 0.080
NNTGG 7.35420.085
NNTAA 7.3130.053 0.041

Stacking energe Diversity in group

(kJ*mol™) (kJ»mol™)
CG -61.07

GC -40.56 20.51
TA -27.50

AT -15.99 11.51
CA -43.99

AC -27.50 16.49
TG -43.99

GT -27.50 16.49
TC -28.38

CT -41.06 12.68
TT -22.48

CC -34.57 12.09
GA -28.38

AG -41.06 12.68
GG -34.57

AA -22.48 12.09

*Only central residue is T in pentaplets
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(6 7.325+0.057) o AL2AAL S 52 M0 TP e W g - 1 FERE AR, G SR RN, 5 N R e
WE 3'> MR - WA 31> 004 - I >3 WS - S PR RS R K. 5 A S 3T A
3% XHE IS S AR, HARES SOV R LR 4.

Table 4 Correlation of 5' doublets and 3' doublets for the chemical shift of
central residue proton

Pentaplet Mean value* Pentaplet Mean value*
©) ©)
GTTNN 7.468+0.112 NNTGT 7.406+0.056
TGTNN 7.394+0.107 NNTTG 7.544+0.065
ATTNN 7.511+0.090 NNTAT 7.346+0.056
TATNN 7.412+0.102 NNTTA 7.530+0.062
ACTNN 7.499+0.116 NNTAC 7.338+0.080
CATNN 7.398+0.081 NNTCA 7.476+0.080
GCTNN 7.513+0.091 NNTGC 7.388+0.084
CGTNN 7.431+0.090 NNTCG 7.468+0.110
CTTNN 7.486+0.108 NNTCT 7.531+0.077
TCTNN 7.540+0.099 NNTTC 7.530+0.077
TTTNN 7.539+0.104 NNTTT 7.554+0.061
CCTNN 7.533+0.097 NNTCC 7.513+0.084
GATNN 7.352+0.084 NNTGA 7.365+0.052
AGTNN 7.412+0.102 NNTAG 7.285+0.075
AATNN 7.337+0.106 NNTAA 7.313+0.053
GGTNN 7.406+0.098 NNTGG 7.354+0.085

*Only central residue is T in pentaplets

RS HPHIEEIR, BT UAMO=MBE e BISRM, n=5. JAMSRM BT A bresl, B
RS TFFERBUR . B T SN, AFRMEKNR DS FIE, B baiEzE.

Table 5 Correlation of 5' doublets and 3' doublets for the chemical shift of four base proton at

central residue site (*)

Value (0)
Pentaplet
T C A G

GT*NN 7.468+0.112 7.679+0.107 8.220+0.112 7.864+0.092
TG*NN 7.394+0.107 7.653+0.094 8.207+0.102 7.865+0.083
AT*NN 7.511+0.090 7.694+0.091 8.237+0.097 7.868+0.079
TA*NN 7.412+0.102 7.631+0.116 8.181+0.095 7.838+0.076
AC*NN 7.499+0.116 7.797 8.311 7.917
CA*NN 7.398+0.081 7.689 8.269 7.977
GC-NN 7.513+0.091 7.804 8.324 7.923
CG*NN 7.431+0.090 7.738 8.297 7.938
NN-GT 7.406+0.056 7.603+0.039 8.128+0.030 7.770+0.012
NN-TG 7.544+0.065 7.732+0.066 8.277+0.051 7.895+0.032
NN-AT 7.346+0.056 7.550+0.046 8.115+0.036 7.803+0.045
NN-TA 7.530+0.062 7.746+0.047 8.293+0.034 7.921+0.020
NN-AC 7.338+0.080 7.594 8.143 7.837
NN-CA 7.476+0.080 7.718 8.272 7.918
NN-GC 7.388+0.084 7.630 8.163 7.823

NN-CG 7.468+0.110 7.728 8.310 7.926
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M 3~5 W T S0, [RRE I IERS - I ok
WEIE - WA AR, AT PRI AN [ )
by ATRURFESE A R IGAE ] . X5 DNA B iR %
BT RE e AT G

F I Lam A 0090 8N F1 &N MIEAHSE, M
TAWHETHL, EAFFAEERR. PURIZ G M1
WA, 7.468+0.112. 7.544+0.065. 7.513+0.091.
7.468+0.110. 7.352+0.084. 7.285+0.075. 7.406+
0.098. 7.354+0.085 iX J\ZH & s, MrpFikk =Bk
EE (Vo BOSMED, FHnkR A 1 %0.076
ST 85, At E) Lam A 8 0.013 AL
FAE.

22 WEFSHKEFSBEGMEESEFSER
op=A10)

7EHLEE DNA TR s 2 (M IR MERU . dfe s
B k. HEFRREIE R =T, IR R
AR R IR0, IR R iR, XA R
HESHTHIN . A% S DNA FAIRZ, 4T
JRFM, RIS R T T A (B SR v el
MR A, 5 T 2RI 25 S 43 A I A o6
PEGF o AN TR 5T 1~ AN S 1R gy, DUAH G PR AR
=,

% 6 6+tHMOy %, fi Huckel 73 7 HUiE %,
KR —ANR R m TR R BRI U,

Table 6 The net charge value of base C-atom with H

Atom S5+HMOy ab initio
AC8 +0.317 +0.025
AC2 +0.313 +0.018
G C8 +0.239 -0.000
U C6 +0.192 -0.057
CCo6 +0.259 -0.018
CCs5 —-0.155 -0.300

T TP H s T Cniide) A% . ab initio
MK EE. WAEGE EA, A H8. A H2. G

H8. T H6. C H6 WM& mlify, 5MkitH
(ab initio) FI S+HMOy — Fh i 57 45 JL04 g oy %
I, AR

M NMR &% &, A H8. A H2. G HS.
T H6. C H6 WAL AT, 5N kil (ab
initio) 75 F [ &R 11 L far AHSCPEAN I GR DD
AL AR S R 25 “BRARNY” TR 2
TG E IR S S s IR 20 AT, TRk
EE IRV [ AL o AR AR 7
i IR R, WG % & .

Table 7 The net charge value of base H-atom by ab initio

Atom eV

A HS8 +0.22482
A H2 +0.22182
GHS +0.21306
T H6 +0.23578
C He6 +0.24122

23 HREMNREFERRLER

SR, FEH eV A7k IR MERR Ae A0 AU e
I, NiZzb kJemol™ —F#F GE#HH KR, HE 8
W T DU EEHERRfE eV HLAL) R BN,
GC>TG (CA) >TC (GA) >GG (CC) >AA
(TT) >AT. MFARGEIAG RS - g L5 e -
WELI (1) 5 2 TR0 L AT T T SR OC R o H Tm (I
A UL 82 CHE A rhHEF AL S, UL EIN, A
BEREM K (-0.484) FrEL. ffH kJemol™ HLAL L
P2 g Al —410) xft)E, nf W-34.57 kJ*mol”
EEEHES b e, DR AT DA 5 — #1 BEIE B X
A kJemol™ HATIAK, FIAE LS A A mhdE Of
BO FRE gL @D 5 ER . (E8 8%
(AL, FEA ST T s DNA I, 530S
&5 XUE DNA e/ BT A FF 16

XHPTHER A V) Hdls k8 HE2 M
RIPHEBAN, £ 2 MK 3 T GG &

Table 8 Compared with activity energy and melt temporary of doublets sequence

Stacked dimers Stackin%ee\?)ergy (A) H—bond( :1\1/§rgy (B) (Ae-:/liv Z’Cm Sta(ckkji?;%1 zﬁgrgy
(G-O)*(G-C) -0.201 -0.484 -0.685 95 -40.56
(T-G)*(C-A) -0.163 -0.280 -0.443 73 -43.99
(T-C)+(G-A) -0.142 -0.280 -0.422 67 -28.38

(G)*(O) -0.134 -0.484 -0.618 82 -34.57
(A)*(T) -0.131 -0.076 -0.208 48 -22.48
(A-T)*(A-T) -0.121 -0.076 -0.197 39 -15.99
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-34.57 kJemol™, GC /£-40.56, TG -43.99, TC -
28.38, AA-22.48, AT -15.99 klemol12, 5% 7
W B LA, nT WL ZE R X UL eV HLALIH
D B L e R A AR DO [R], AS E H
] R, T O (A AR 22 e D . DRI B
S W RIS TR AR B AR A Bl kA P AN [ o A
RER S, TR R s B A aE ? R
AT T an g 4.
24 HHRESHESEETEHEENXR

PLCG F1 GC Al (& 9), MEmE - Mn& i i 2
LL N4 - 2 pE 4 0.048 nm, HEFLEEH 2 0.035 eV,
X HEAE 5 WEIE - MR TGS ) A FUIBE AR rp
TR I EE RN . R 9 F CG. CA.
TG A FEI L GC BE &5k, (HAEVHfE B N 1)
HERRBEIHAER 1, (L CG A HEARIING . A
B R RNZSCHR R HERLRE (eV) IR S AN TR
M3 AT R AT o A kI emol ™ B4 1) 52 56 4
R0 A5, WRE NG HHERR AR 5
HE ST PR B A AT, I GA R AA —
FIZEng - MRS LELEBIAb o X — p,  LE R T 50T
Q2K 2) B, 8.

Table 9 Compared with balance distance and stacked

energy of doublets sequence

Swicg D Seckigony Sk

(nm) (eV) (kJemol™)
CG 0.280 —-0.182 -61.07
CA 0.305 —-0.087 -43.99
TG 0.315 -0.091 -43.99
GA 0.325 -0.115 -28.38
GC 0.328 —-0.147 -40.56
AA 0.328 —-0.082 -22.48
GG 0.352 -0.010 -34.57
CcC 0.368 -0.020 -34.57
TT 0.368 -0.028 -22.48

* BD means balance distance

25 GO

) (Eu) SHERD Ew Bk A S0k
[14], HERLREHHE >k B SClk[12]. X EE T HERR
(FE), 5" M3 AR 5156 LA b S Bl 3 Ak 2 A5
Bisgm LK 3) WREN, 5 5 @alift)
(Eg) HEFIE (R 10) EASC, . TC>
TT>TA>TG 67.540, 67.539, 87.412, §7.394),
LL M GC >GT >GA/GG (6 7.513, & 7.468,

DNAGRIE T 2207 8% 52 FTAE P81 ) LR 5% i) 205

67.352/6 7.406)

Table 10 Compared with dispersion energy and stacked
energy of doublets sequence

Stgcked £, B Stacking Chemical

dimers P energy shift*
TC -31.21 6.95 -28.38 7.540
GA -30.21 -0.08 -28.38 7.352
TT -29.62 16.99 -22.48 7.539
GG -29.62 18.16 -34.57 7.406
TA -27.99 8.28 -27.50 7.412
TG -26.41 8.58 -43.99 7.394
GC -24.99 4.78 -40.56 7.513
GT -23.77 9.83 -27.50 7.468

*Only central residue is T in pentaplets

2.6 BEEBIFNE

van de Ven 250\ 24, K Wiithrich Z 7 /) —
4 NMR <2 XA A 20 2373, kB T DNA
“Fea” A NMR 5 5 1R, ATk
SRR RN B, 5 IREAR
1, ERZEGHT, &RRT = w0
S NI S RS (through-bond B8 )
5, W AR SOV IR 4.5 A T B K SR T LR
(through-space FLi8 ). BT 41 42 Ja E A4 52 (1) Bk
JER o van de Ven 5K IA K =2 17 R AE b B
BEFP HE A1 (R A BT 2 de i (R B, v AR
AT L8 DA 0 A g A 1 2 R e >R 2% 18, (H
AT AT RN AR, N =T IR
TR R . DTG 24 K G518 B AR
15 K FR A7 (it is the largest unit for which
sufficient data are available to warrant statistically
relevant conclusions) ', XMWY s 7E 21 A0
LW, Altona FFNTE 2000 FFEFRH “MVFIEA
next nearest neighbors” [J1EH . Lam Z&007E {2
LSRG T 22 SR E— 204 “next nearest neighbors”
WA T ZHI0

ARSI, DNA PR 1) AH S8 3k A #6511
AR, H TR A HER ) S LR R R IR AF
1, FEAREFE OPO T4k i e Ph B 24284k, M
HAEZRE LG, AR EE 5 52 fRf .
BEARSEfr F 71 B-DNA B, (H S0 XU
Begholy, e b, S MBI S I 1A
6.8 A [MPH B, (HAEIRGRALO e, 5, Ik
A B LR T B PR R S AR AT H 5t 1 1) 1) R A
B, TLITE 8.5 A MR ES AR R,
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CHEMICAL SHIFT OF CENTRAL BASE AROMATIC PROTON DETERMINED
BY PENTAPLET EFFECT IN SINGLE STRAND DNA

YU Duo-wei, YUAN Sheng, JIN Xiao-yan
(College of Life Science, Nanjing Normal Unwversity, Nanjing 210046, China)

Abstract: With analysis of NMR in BMRB 16 strands ss-DNA, the pentaplet concept can be
determined for chemical shift prediction of the central base protons in pentaplet. The relations between
the secondary chemical shift and some factor (for example, stack force, hydrophobic force, hydrogen bond
force, London force, distance effect of next-nearest neighbors base et al.) have been detected, and the
results proved that 5' next-nearest neighbors effect is different from 3' next-nearest neighbors when the
chemical shift forming of characteristic protons of central base in the pentaplet. The 8.5 A effective
distance of “through-space” theory was supposed. The analysis throws new light on the mechanism
involved predictive empirical scheme of base protons chemical shift in ds-DNA.

Key Words: NMR; Proton; Chemical shift; Pentaplet; DNA
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