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Z-DNA and its biological function

TANG Ya-nan, YANG Pan, HU Cheng-yu *
(College of Life Science, Nanchang University, Nanchang 330031, China)

Abstract: Z-DNA is an instable and high energy DNA conformation 7z vivo and it can be formed in many
conditions. Firstly, when RNA polymerase is moving on a DNA template, transcription can result in negative
supercoiling behind the polymerase, thus facilitating Z-DNA conformation at permissive regions. Secondly, the Z—-
DNA—conformation which is formed by d(GC), sequence can also be stabled in high-salt solution of NaCl or [Co(NH,)¢]*
and lastly, the Z-DNA can be formed by covalent modifications. Though Z-DNA was firstly discovered in vitro,
recently many evidences revealed that Z-DNA was widely existed and may possessed diversity of function in vivo,
including gene expression and regulation, chromosomal breaks, recombination, antivirus defense and virus
generation and so on.
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A, BTl XX RE SRR R AR O, WA
(4 137 AN KL I % Z-DNA (1955 3R 4 43 A 5
SO TS . fitk, Brown ZE7Ak Z-DNA fhilf
I3 TR R 3 7 I .

b T SRR B e B N B e e FE £k B-DNA HH %
J&% Z-DNA A FEHIfESE, KL, 7e4ksh, Z-DNA (1)
TE AN PRI T SRR R IR 7 51, 1T LI 21 78 45 (1)
IR e Re S M) o R, ek, TBRLZ -
DNA [z R S s By m i e 15k, &%
HEFU IV — Mg 7E SRR A N REJE K Z-DNA;
M5 d(AT) JFFUAEEE, 281 d (GO) [Pl i 7% 9 e
B Z-DNAT . JLYk, DNA () FEAL 2 0 26 1 2 75
() B JE R 5— FHEE M ming , 530 B-DNA 1] Z-DNA
ALY, Xk C5 AL B G AE B E b AR s
W, EfE, EEBRET, —MECHHET
REA U BE il Z-DNA Pl I =i 6E, AT f#E Z-DNA fig
AR SHIRE FREHFAE. Ik, Z-DNA BT
[REEALE XA

L B-DNA A[Al, Z-DNA j&—Fib T =ik
fIDNA. JrlA, £ ERET, E_AREN,
JFBHIN 23 1) B-DNA %48 . {E4KN, Z-DNA Hi¥esx
B I AZ M R SRR ER AR e, B R SR
A —SURE T G N B T (Zadh G B 1) T B e
(K1),

Z-DNA ) 15 FE AT e MEAE e I 7 A2 151
53 AE . H T, Sl AR X 26T 572 (single—crystal
X-ray) 2, FHIBEE SAEE (STM) 100, [ — Al
(circular dichroism, CD) MW AIBEARKEAE BN H] BLyK A] 76
RSN E Z-DNAY o 5 X SR ERAT I A RE
T8 B AT LU E 25 HF H Z-DNA 2314 20 T8 g
Shth 55
2 Z-DNA E9Tfi &

YT Z-DNA HAAEE Bk o, AR MER A

Transcription

TR AT WEYE Z-DNA.  H BTFEAR SR Z-DNA 1
B N T B d(GC), A k. X N T4
FRIRZ IR 71200 b v SRV B Z-DNA 4545 R ok AR
S, EATTRETE FLSLH A Py Z-DNA (1) 2 REE AN
Ko WHN, VEZ X Z-DNA FIRFFT S B0k [ Z-DNA
5 7-DNA 855 AN Zo a8 G E G WiikiE, W
I, Z-DNA [ Lhfe vl REFEAR KIMFREE B Zo K.
2.1 7Z-DNA 5IEFEZE 200K Z-DNA (1)
TE R e e A AR R B R R I FLEI )
U937 20 Jifa i) £ 3 PR 40 M AZ UE 5%, U sRraid AL
INf, AR FRIC BT Z-DNA HraE A 40 k% (1) K
P55 A% P R R Sf K BOE AR DR T HL, A e
MYCHER T 8 F BT 1) 3 A~ DNA JF BUANAE % 56 R 4k
TGRSR A R S BT Z-DNA Uik g 1. dE—
PIRFFCIESE, 3 80 T35 Z-DNA [T AT e A
f1 DNA JEEBRTE T, andE s AR KR IR T g
DNA R i LL A A6 15 B A 9D 11 I B (Salmone ]l a
typhimurium RN 1nvARE s K-P3 m BIGE
B N 8 i A, 2l e el (gyrase)
357 FEAIC DNA R K AR BRI T 7nvA 3R
Br.N 1 G T

AFREIAE, Z-DNA A I A 5k, nk i
JHE IR st 2 1T 2 i 1E UG 00 1) PG B 1) 21 R 4 A
TR IR AN R R o TR s R
WG SR HLAR A, Z-DNA BRI 20l Blndefksh, K
JVFT B4 RNA 2SR5 4 B 447 Z-DNA # % (CG) 6 S8
W2 A A T, 24 Z-DNA FERIRA il 3T LA B BUAEAE
N, Hesplas A femat o). k2B R IR,
WR—BF 5 Z-DNA Joft, AKX BUF AR if
BEANAE A SR IS 7o lln, AN A
T E2F 45547 15 GCGCGAAA 546 GC B GT |E
JEBUAE G S0 3 X IE ] B8 DL Z-DNA $ G AFAE R,
SPBAAG E2F sk R4 407 EER K B Nel
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JAE T XA T AN S TSR (CA) 4, (CG) ¢ J7
H, B Ay LA R B iR T50% 1. [AIFE,
LEBFFIRG: B (Caenorhabditis elegan) W, 448 B AE
HIRIVEE — W Kb A R B JE Bl B PR DX B, 2%
FILHGTtRNA proJi R (1) S IE A 5 ZL I 8N 7
34, Z-DNA 456 i vl e Sy DL LA s PR 1 B 1)
SRR 54 BIIXANHE DNA 781, T30 T e s A
TG MYGE.

HIE, Z-DNA AR AN R 175 UL R 2R
15, I VS Z-DNA ZESE A AT B A RS e P
AR 48R, HARBRAENHEE A R — 2 7.
2.2 Z-DNA 5 Frmfe A ErE  ANBuEiEH
C=MYC™ Z-DNA B s W Rt ARE PE, [
Ff, Wang S50 3 (CG) \, JEHI1) Z-DNA 7140 B A1
W L Bh P A b 25 15 v BE s AR . 0B
in), X Fhs AL AN FRE PERT Z-DNA 5 A& 1R G 0 A4 i 24
5 (chromosome breakage hot spots) Z [HIFEAEAR LSS
ZR2, 1 H. Z-DNA J2& e o AR R B ni v IR A
HIoefE. IXIE 7R Z-DNA Brid s s fE AN Re e A& AN
(o W SN GTESY IIDT VAT = R <ot = R 5) &)
Gtk it , b Al 1T 187 P147 sOF DNA
Wiy T BURAT s 3467 T e R W SR i X ag. o,
DNase TBI{JJDNATEB-7i%4: (B-7 junctions) AL
BEDX, h4b Rt TT il 1455 B85 Y) Z-DNA JE
ORI 22 HETE K, Z-DNA 5K DNA B W
AR R AL R . AT IRB) 1L

(CG) 14 55 J4 FEI 1) DNA XUBE T 22 7 BUEAN T
J BRI 3R SR AR i 7 PR TR I B, HLIBT 21X
BT 400bp, 55 L HIIRK L9812 (0 A4 T 22
SR8 AR — 250207 o TR R I3k 7 1l L sh A 4
MorboE A B (C95% HIZRAR) , (E 40 B ok
e D (<B% MIRAR) o BRAZIEIA AL, #5717 Z-DNA
TE B 51 ) R KT i h AR ME R A, AR
Al figAE R 5 A (CG) Y SORLAE 40 B v SRS, JBTRE
IR G WM BRI, e U5 7y Z-DNA R ks
TERWFE B rh AR ME A A7 R0, 75 KIAT B ik F
WKk SURE® (BRI T BRI SheC. AL M)
RecB M RecJ UL s B AW UnuCH UvrO) 1, H
A Z-DNA JE e o ) ki JEE Ae e, XRUIHE K
M rhEH S AE T fie S Z-DNA G K™, 5 —
JT, Z-DNA 353 I A% ANFRE P AT B2 (e ik 2L K]
A, WRERE ) GT 1) (34bp) BEE (e 1t Jek Kl 73 R
FAPY, Kobori ZEP A A/ R B AR 2% Y FE4H

RS AR 2 KEEGT R A K. MAH
Z-DNA PR B 28 DNA R e % B2 23 U Z-DNA
PG AN P B ECAT 22T Ak, i Z-DNA
55 1 DNA XUEE T4 (DSB) AR AT g S BE 4L, 4
AR B IR G O B AR o R AR AT 4 1287

Ak, Z-DNA 5 3 38 A AN RUE PEI LI
AN A, HEW AT g 5 2 H 3 (s1ippage) A K.
1M (GC) , (GT) , (GC) 4GT (GC) , F1 (CG) 5 (TA) 4 (CG) , [¥) GT
AT FIANF] GC EEFHI AT T GC HES:AE,
FRA T ¥ sh s F, DMk, JEZ-DNA BIR4r ¥R
H B (CG) |75 K AT BT H B S5 sk R e 53 B A 3 1207
2.3 Z-DNA 5THMERGE 26T, Z-DNA
SR G EOLFEAENATEEZEER T, Rl
SRR KA AE T R S i R . e,
7-DNA 45 & S F /AR BRI 4E R Z-DNA Djjfig rp 47 H %
PIVER . JEAER, fENIE. MR, 28 ai Al
R RIE T 2B Z-DNA 4558 A7, Horh ADAR]
(adenosine deaminases acting on RNA) .ZBP1 (Z-DNA
binding protein 1, DIM-1) .PKZ (protein kinase con—
taining Z-DNA binding domain, PKR-1like) N TILHEH
SHEA, e RbUREEE S R AR, T ESL
R EE IR, REREHEE T IR RAE WP
BAEH. Kk, Z-DNA 5FIMERGF VMK,

E3L Al ol iUk, 5 Z-DNA 45
Gl Re s THUE EVIE RS 4T . Z-DNA figly
ADARL ¢ Fe & & P As s, i ADART BERSAT BT
WS # AT AL . DLM-1 (ZBP1) 1€ & 5 % 3% e N 45y
B AME AR IOAE B Z-DNA 55 L X sk 4h
B, TS DD REX A 5 IRF3 A1 TBK L M7 IF4% 3
FHFAE T TR AL Bt 58 PKZ 5 Z-DNA
AW RMEEEE, [FFE, 6l PKZ ) Za fe 55
d (GC) s WA ORI 0 . R, K PKZ
SigiH.shPKR (dsRNA-activated protein kinase) HAT
AHZRABR Thiie, B EH s 2 i e 0 1 B IS B R AL
FIPEE UG IR 1 eIF 20, ‘FEAIM D &R B A U R
TP IS T A R S A2, {H PKZ A& i Z-DNA
PG AR F PKR () dsRNA $43% . Z-DNA U3l
fif 554028 PKZ 456 KA A2 3 SOE A Ryt —
WIS
3 RE

7Z-DNA 55522 42 g BRI R K (A4
NATTR) DNA (B S5k 55 5 R AR R /A TR )
I EIRXT Z-DNA 7144 A i U1 1) Tl RE AL B AN
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