Research Papers [ iEaE iE

N Lok semmmin
. . Progress in Biochemistry and Biophysics
)4 2008, 35(11): 1320~1325

www.pibb.ac.cn

IKFEE RN (RNAT™ 28 35 (R BY 52 P& 1
SR NEE "
ABhY RHF NEBHEY IR KEKD

(P RTHRLRHE KPR A B2, KA 4100045 SRLITH A0 52 RIS, Gt 321004
e AR RS S S BB, K2 410004)

BE I THIF (RNA™ [R5 2 P BR WX 0838 LLAMWRE et oo, Wit JRoe i T 4 FloK FEZERIR (RNA™ [n] A 52
FF T (RNA™ (1) 58 45 /& (MPBO, Gl1A Hl USG/A68C; MPB1, C2G/G71C; MPB2, C4G/G69C; MPB3, C2G/G71C FiI
C4G/G69C), A Hh e 538 H: I i HEAT B8 AN IZ P A [ ol et A 1 2 0 tRNA & SR Trp RS E T 3X 2% t(RNA™ 43 (1) 2 Wt
IE I (KadKn). S5 REW, IXS5EA K B ARG ST 1 TrpRS @ WAL IIBE 1, 59 B ROK LR K (RNA™ AT L, MPBO
FhEEAT B TrpRS & MEIL 1035 1475 T 5 %, MPB1 Ml MPB2 # BT 1 TrpRS ZEAL 193G )1 23 427 T 40 A1 53 4%, MPB3
ML T 140 4%, N WPAE RS BOFF R CRNA™ ) 34%, T A LRI t(RNA & I BEGIX 4 AN SSAREE AR IR s . R
T KR B (RNA™ SR B2 25 B 2 ANIREEN C2/GT1 F1 C4/G69 1584, WA AT B TrpRS HIRBETEZMEN, Hit

HEM, BE22E B0 2 AMRIERT C2/GT71 I C4/G69 i 124 ki {4 tRNA™ 38 ({1 Stk oAk

KR KRELRLA t(RNA™, (S (RNA & g, =G ), RAk

FRALS Q71, Q52

ST A S AN R AL IR =, AR
RS BIEMBIE ) R O U R OCE . R
R, 2 tRNA & 8l 1757 4 & F tRNA 41
P Y SRR, IXORE A 5 B IE AR e 2
TREAER. F—AENSHIRZ R (RNA, B
REANTS BEZAFMZ IR, (He 133 5471,
(R 7 e 45 K. R (RNA A BB 6 20 I AX 2 (1)
tRNA 731 450 e A M [ T tRNA. [k,
Y5 E (RNA 737 EXFAT 3 b ke v e AR R

CAMTIEY, K5 (B, subtilis) (0 2 1t
tRNA & S TrpRS) TR 1A T2 A2 PR i ik
G73 M B (EZEANPETCE, BRI m K 7T
F), A1/U72. G5/C68 Fll AR EAME LA, B
W5 /N TR, Xu SEE o —BFFUR I, ST
P05 TR IRNA ((RNA™) £ 52 25 (1) 3 AN g 2 )
(G2/C71, G3/C70 F1 G4/C69) Mz iiF W] Ay 7 1 b J 4
SEPETCPE. UL R SR R CRNA™ AN G 1 32 22
PR IR 2L .

fHAE, SRR (RNA™ [ A1 5B 57 4] 18 1R
D T E SO R, KIELRLR (RNAT
G4k TR B XA R R B G73, G1-U72,
US-A68 [ ki BT B tRINAT 4 A5 (1 58 AR A4l il
FFA TrpRS ZAMEALIE J) BUARAT T — 264, 2
AR K FEZE R AR (RNA™ (1) 5 £, {H 54 54T B
tRNA™ [ B IE AL, 25 Bk, XHURE
TEIKFRER KA (RNAT H A7 70 A T BE B 2 AN I
fF, B AT A HEUR BT B TrpRS PR IR PE 1
M. e ibItat B, Mg T 7 ASKREL R
& tRNA™ =7 £(G73, U72, A68)li A tRNA™ [
B AR SEAR R, DIIFIU A A R B0 A%
AW (A ML JT) TrpRS A2 bir 4 t(RNA™ R 51 (1) 7 8
Feretk. g RE], PUONAImEE G73, AR

* WL AR FHEIE S 2 B I5 H (Y204417).
LU YN

Tel: 0579-82283136, E-mail: sky103@zjnu.cn
WA HH: 2008-03-30, #:32HIH: 2008-05-06


mailto:sky103@zjnu.cn
http://www.pibb.ac.cn

2008; 35 (11)

TR E: KTELAIIK (RNA™ RERM T EMBBLE N EE

e 1321 -

2 ER AR G1/UT2 F1 US/A68 J2 7K R 26 ki
A& RNA™ [ Rl E R Mo, SR, S mRER A5
WL FbE I, EAR SR MPHT (128 2k 19 12
ZZEBA N RNA™ Ao, T T30 2
tRNA™ [FREE, (HIE, &R RS 1 A
AN RNA™ (1] 10%.  3X AN 3552 Fiun 5 76 2ok i
tRNA™ HHIELEE R G73, U72 F1 A68 Hh I F & 4
SEPETCAE.

LR IRNA™ ZIE IR B3 2511 2, 3, 4 =4
B3 S 2 75 RGO B IRNAT™ 28 B TR 42 52 25 1)
2, 3, 4 SANBEEEN AL, L RLA (RNA™ Fi R
PR TOAE R AE AR BT B TrpRS ¥ 1) ke OG B
YER? A TUEBIX — i, FRATT8T T kit tRNAT
RILRR 2L 2~T1 T 4~ 69(3~ 70 Tl 50} AH 7))
BRSPS [ IS ) A HE AT R tRNAT $5 78 (1) 3 i 58
AR, RGN SR I F R AT TR RN X P A AN [] Ao
JE R AL (RNA A5 BRI 2 T X e 58 A 1)
RIS J1, UKL IR 2R 1A t(RNA™ Z LR 1 52 25
HH K T X Bk o 7 P R R S P S A e D) A
T 3R s S R (RNA A 5 1R 590 41 1
tRNA 7> IR,

1 MR57E

1.1 ##)
Escherichia coli IM109, PUC19 T-vector. Taq
DNA %45, dNTPs. T4 DNA %45/, Bst O 1

[ 5614 N P BE, RNase-free DNase ) H TaKaRa
v Al , RiboMAXTM Large Scale RNA Production
System-T7 4 H Promega /A #, L-[5-°H] {42 1% 4
Amersham Pharmacia /A & 7% 4. L- (8 & R W H
Gibco BRL A w]. I T # &5 t(RNA™ HE ] Ji ki 1
FR R F R A F A k. HoAh R o
I3HTal. B. subtilis TrpRS F1A TrpRS i o R} 27
Bt F3f 2 A 27 R i A= 0 2 A0 5 P AR
1.2 SR E LRI tRNA £ E B RRHE

B %} 974844 MPBO, MPB1, MPB2, MPB3 ]
AN, BEHHEERTES I A, S1 A S S
f T7 J3 3 F(TAATACGACTCACTATA, £ 1 H
b N RIZR), 3 51 WA Bse O T B YIAL 55
(CCTGG, £ 1 Whnf NRIZ), LLKFE LRk
tRNAT'p(Oryza sativa mitochondria tRNAT‘p)% ) R
M idE4T PCR [ N J5, #E#:3] T-vector PUC19,
AL B K2 A K AT B (IM109), B0 5 1E 7 16 4
FlOR WAt B AL 1 3 5 0, SRR, 5149 B
J&5 PUCI19 HAMF DNA JPHI, 433 LS Tk Ay A5
B, HEAT PCR RN, Bst O 1 B§V), JEH CCA
K. 51K 1.

KR TR FELANIAA (plasmid mitochendrial plant,
MP) DL J JE T MP 1) 4 Fl 9874 f& MPBO (plasmid
mitochondrial plant mutant), MPB1, MPB2 H
MPB3 ] tRNA JEPKF 41 [R & 1 tRNA 741, (A
A I AR R, HL U 4 T .

Table 1 Primers and template for amplification of Oryza sativa mitochondrial tRNA™ and its mutant genes

Primer

Sequence

Purpose

Primer A for special amplification

Primer0 (5’primer) 5" CTCTAATACG ACTCACTATAACGCGCTTAGTTCAGTT
Primer0 (3'primer) 5" GCCTGGCACCGCTGTAGGA

Primerl (5’primer) 5" CTCTAATACGACTCACTATAGGGCTCTTAGTTCAGTT
Primerl (3'primer) 5" GCCTGGCAGGCGCTGTAGGA

Primer2 (5’primer) 5" CTCTAATACGACTCACTA TAGCGGTCTTAGTTCAGTT
Primer2 (3'primer) 5" GCCTGGCACGGGCTGTAGGA

Primer3 (5’primer) 5" CTCTA ATACGACTCACTATA GGGGTCTTAGTTCAGTT
Primer3 (3'primer) 5" GCCTGGCAGGGGCTGTAGGA

Primer B for PUC19

Primer4 (5'primer) 5" CCAGTGCCA AGCTTGCA

Primer4 (3’primer) 5" TACGAATTCGAGCTCGGT

Template

5

GCGCTCTTAGTTCAGTTCGGTAGAACGTGGGTCTCCAA

AACCCAATGTCGTAGGTTCAAATCCTACAGAGCGTGCCA

Primer for amplification of MPBO
Primer for amplification of MPBO
Primer for amplification of MPB1
Primer for amplification of MPB1
Primer for amplification of MPB2
Primer for amplification of MPB2
Primer for amplification of MPB3
Primer for amplification of MPB3

5’ Universal primer for PCR
3’ Universal primer for PCR
For PCR
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Fig. 1 Sequence and secondary structure of tRNA™ s
(a) Wild type Oryza sativa mitochondrial tRNA™. (f) Wild-type Bacillus subtilis tRNA™, and four mutants. (b) MPBO. (c) MPBI1. (d) MPB2. () MPB3.
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Fig. 2 The procedure of O. sativa mitochondrial

mutant-type tRNA"s preparation
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Fig. 3 The preparation of mutants from
0. sativa mitochondria tRNA™
1: PCR products of MPBO gene digested by Bst O [ ; 2: PCR products of
MPBI1 gene digested by Bst O I ; 3: PCR products of MPB2 gene
digested by Bst O I ; 4: PCR products of MPB3 gene digested by
Bst O 1 ; 5: PCR products of MPBO gene; M: LD2000 DNA marker.
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Table 2 Effect of wild-types on aminoacylation of tRNA™ transcripts by B. subtilis and human TrpRS

Variant Kw/(umol<L™) Ko /(s7) Ko /Ky /(s umol*L™)  Change in efficiency (x-fold)
B. subtilis TrpRS
Wt B. subtilis tRNA™ 0.6 1.2 1
Wt 0. sativa mitochondria tRNA™ 1.33 4.01x10° 3.0x107 -400
Human TrpRS
Wt 0. sativa mitochondria tRNA™ 413 1.16x102 3.0x10* -3 660

Human tRNA™ 1.21

1.10 1
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tRNA™ S A 8 %0 B (RNA & i i — N R 2 1
JEH).

KM B. subtilis TrpRS AN TrpRS X} 4 Bl ki
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A Oryza sativa mitochondria tRNA™ 5845 /A 4l 5 1%
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Table 3 Effect of mutations on aminoacylation of tRNA™ transcripts by B. subtilis and human TrpRS

Variant Ky /(pmol=L™)

Ke /(s™)

Ko /Ky /(s *pumol L") Change in efficiency (x-fold)

B. subtilis TrpRS

Wt O. sativa mitochondria 1.33 4.01x10° 3.0x107 1
MPBO0 2.52 3.75x107 1.50%x10 +5
MPBI1 1.76 0.21 0.12 +40
MPB2 1.24 0.20 0.16 +53
MPB3 0.96 0.40 0.42 +140

Human TrpRS

Wt 0. sativa Mitochondria 41.3 1.16x107 3.0x10* 1
MPBO 0.09 7.4x107 8.1x107 -3.7
MPBI1 0.19 1.1x107? 6.0x107° -5.0
MPB2 0.32 1.7x107 5.3x10° -5.7
MPB3 0.22 9.3x107 4.2x107° =7.1
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Cloning and Aminoacryl Activity of Mutants From
Oryza sativa Mitochondria tRNA™"

JIN Xiao-Ling", GONG Ju-Fang””, LIU Xue-Mei", WANG Xiao-Hong", ZHANG Ri-Qing?
("School of Environment and Art Design, Central South University of Forestry and Technology, Changsha 410004, China;
2College of Chemistry and Biology, Zhejiang Normal University, Jinhua 321004, China;
9School of Resources and Environment, Central South University of Forestry and Technology, Changsha 410004, China)

Abstract Four mutants from Oryza sativa mitochondria tRNA™ toward B. subtilis tRNA™ were constructed and
transcribed in vitro with T7 RNA polymerase. The kinetic parameters (K./Ky) of B. subtilis tryptophanyl-tRNA
synthetase (TrpRS) and human TrpRS were determined with four mutant-type tRNA™. Results showed that for
reaction with B. subtilis TrpRS, C2/G71 and C4/G69 mutations each induced a comparable 40-fold and 53- fold of
activity to Oryza sativa mitochondria tRNA™ respectively. Notably, when the C2/G71 and C4/G69 mutations were
introduced together into B. subtilis tRNA™, a 140-fold of reaction rate resulted, the catalytic efficiency was 34
percent as that of wild-type B. subtilis tRNA™, but these four mutants resulted in a weak aminoacylation efficiency
by human TrpRS, and the change was little. Clearly, the results indicate that C2/G71 and C4/G69 bases in the
acceptor stem are important species-specific elements of Oryza sativa mitochondria tRNA™, since which are
significant to the aminoacryl activity.

Key words Oryza sativa mitochondria tRNAT™, tryptophanyl-tRNA synthetase (TrpRS), aminoacryl activity,

mutant
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