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Functional analysis of Arabidopsis thaliana BAHI1 in
heat tolerance of E. coli
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Abstract: Arabidopsis thaliana BAH1 has a C3HC4-RING finger domain, which is similar to the zinc finger
structure of Dna]. Further self-ubiquitination assay in vitrousing purified BAH1 demonstrated BAH1 possessed
E3 ligase activity. Then a phenotypic recovery experiment which showed JdBAH1 (containing BAH1 and J-do-
main) was performed,the same with Dna]J, significantly compensated for the thermal phenotype of danJ mutant
strain MF634. As a result, both could survive at 43°C, However, the strain which was imported the mutated
zinc finger structure JdABAHI1C231S,C234S,C276S,C279S(JdBAH1 A\Znl/2)was not able to survive at 43°C,
Hence, these results indicated that BAH1 may improve heat tolerance of E. coli through interacting with DnaK/
Dna] chaperone system. These results indicated that BAHI may improve heat tolerance of E. coli through inter-
acting with DnaK/Dna] chaperone system.
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RING finger %5 ¥4 38 7] LA f] B2 1) 4 38y : Cys-X,-
CysX(g30)"Cys-X15)"His-X (55, -Cys-X;-CysXyus)~
CysX,-Cys, Hrp X fRRALE IR, AR 75 HE 2k
V7B AT R R 1 B A 1) 03X 70 A 22 S TR ik A% [
EWAEEE T R HE RING 25 0 88 19 A 7 4%
RING-H2(C3H2C3) .RING-HC(C3HC4) ,RING-
V.RING-C2 }; RING-D 47, G WF55 %W, 1
P, A RING Z5H 37z R &0 E3 bR T
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S RN R R AN i S 5 A a4
355 Ty 260 ) i 3k AR e G B AD R R 4

YR 2 B P8 I, 22355 DnaK, Dnal .
GroEL %A% R 1119 #2535 , DnaK/ Dna] 18 RGLRET
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At1g02860, 4y — 1~z & E3 %4 # BAHI
(BENZOIC ACID HYPERSENSTIVED), A H: %
55 100 Rg IF o R I A 4L 4 R o b & B
BAHI1 EA RING Hl SPX WA 45 44 55 , 75 H & 3t
B2 75 231~279 ik C3HC4 %! RING finger %%
P s WF5E 2 W BAHL 9 SPX 45 #3254 8 JF
WAt igE ) 0 BAHL 19 RING finger 4 #y3}

DIREAR DL 75 K A b K 5 8 - Dnal
[FHEEA RING finger Z5Fg5k. A58 F 20007 T
BAHI ) RING finger Z5# 525 %1, I3 #F BAHI
Y5 Dna] $¥48 & 5 A ALY DI BE.
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2.1 EIH#

KIHFFE DHS5a.Rosetta(DE3) 4] S A< 5256 == %
1 .dna] 275 H Rk MEF634(F ™ ,thr ' ,dna] 256 (ts5))
Wy 3K 19 HIS 65 KM TR 1 Aol £ 0 (CGSOD.L
DH5a ] T 25 14 #4 & F1 3¢ %, Rosetta & #& H T
BAHI HEH KR4I, dna] RASHE MR MEF634
TR R S 8. pET28a, pBAD24 # 4K thy 7 52
K447 s pMD19-T g F Takara /A ).

RNA $#EGA7] & DNA B [R50 &Lk
KL HR WO & T Sigma 22 ®]; T4 DNA % £ il
FIFR H1E N Y) B W T Fermentas; protein marker,
FastPfu & {4 E fiff I T Transgen; 3. Western
Blot b 2% & St i 55 A U8 45 1 T Millipore. 514
B BB D A8 R B PR ) 5 .
2.2 LWHE
2.2.1 % &7t 18 KEGG {5 B % I 800 %
AR EAZEY TS BAHL A RING finger
FE F I Z FL B Y 51, 4% B AH B 9 RING finger
BER I I HORS o3 B AR BL .
2.2.2 3l4pi&+t M NCBIC http://www. ncbi.
nlm. nih. gov/) & IF 4815 BAHL 855045 &, H]
Primer Premier 5. 0 %1154, W3 1, H+$ pBAD-
BAHI1,pET28a-BAH1 5| ¥ )5 %) F 4] £k &b > g U1)
B4 5875 51 ) BAHTCHISC | BAHCms.cons o
I b Jy 575 i 2% (BAHLSC5 2654 BAH1
AR T I 231,234 {72 ot 2 MR 5848 Jy 22 % 1%
BAHI1“S S o ¥ BAHL & KR P 556 276,
279 7 2 Jht &R 5 AL 1y 22 TR
2.2.3 HAMAS RING MR EEE pET28a
BAH1 F pBAD24-BAH1 5 2 2 (A48 1« DA i s &
SRR ST A DNA S #E LR 1 BAHL(Sense
+Antisense) 3|4, PCR #" 4% BAH1 %4 BE 15 5 1)
PCR =¥ 5 pMDI19-T A % # Jf ¥4 fL 2= DHb5a i
Tk o 7 30 T 1 B B BB A4 T XU D) 98 0 S5 0 )
%8 B BAHL K pET28a #441di i BamHI M Xholidt
U1 AL 2R A5 H R B R4 T I [l W0 27 12
$2 B EHH AR pET28a-BAHL; S5 | iR 20 Tg
F7 pBAD24-BAH1 fi 5 2 4R,
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Tab.1 The sequence of the primers used in this study
pBAD-BAH1 Sense CGCCCGGGATGAAGTTTTGTAAGAAGTAT
pBAD-BAH1 Antisense CCGGTCGACTCATATTCCAGTGAAGCTTC
pET28a-BAH1 Sense CGGGATCCATGAAGTTTTGTAAGAAGTAT
pET28a-BAH1 Antisense CCGCTCGAGTATTCCAGTGAAGCTTC
BAH s 218 Sense TGACTTGACTTCTTCAATATCCCTGGACACGG
BAH1¢#1S: c2318 Antisense CCGTGTCCAGGGATATTGAAGAAGTCAAGTCA
BAH1¢#765: €278 Sense AACTGAAAAATCCCCGCTTTCCCGTGAGGATG
BAH 12768, €2795 Antisense CATCCTCACGGGAAAGCGGGGATTTTTCAGTT
pET28a -Jd Sense GAATTCCATATGATGGCTAAGCAAGATTATTACGAG
pET28a -Jd Antisense CGGGATCCGCCGCCAAAAATATCGCCGAAAAC

AP HARFEE L L) pMDI19T-BAH1 Sy B AR . fff
1 PCR & I ff 3% 40 BAHL (1 2 5 /R )7 51 56
231,234,276 K5 279 {3 Cys AN Ser, T H R
75 pR PR O I 5. PR %% AF pBAD24-BAH1
AZnl/2 J; pET28a-BAH1/A\Znl/2 T 2H &1k,

JABAHI gl & F Bk 1 8 . PCR ¥ 38 15 %]
J-domain (% DnaJ5 f fJ 300bp F Bt), Nde 1/
BamH 1 X V1 iE #: & pET28a-BAH1 1§ %
pET28a-JdBAH1 FH M. Fi H Nco 1 /Xba 1
i Y] pET28a-JdBAHI 2 2 Ak (Xba T {7 £ F
BAH1) 5 pBAD24-BAH1 41 #5141 5 37 % 4
5%) pBAD24-JdBAH1 #44.
2.2.4 FEathih Wi T pET28a
BAHI1, pET28a-BAH1 AZnl/2 & 4 # & 1
Rosetta @tk 37°Cal gl 5%, L 1:100 [b i 4% 4 F
250mL = (7 100mLLB) #1315 32 & ODgo H
0. 6/, A TPTG AWK 0. 2mM, 16°CiE T
iR 12h, B0 WS TR A 8 B RS B0 IR b
5. 0. 22pm PR U8 #% B8 N-NTA B4 i 261k
FH AT B 144k, B 10kD A8 18 5 HE 08 5 B
PR T A DK s O vk 4 2R BUER IR E AT SDS-
PAGE #; .

2.2.5 KWHAFH dnal BT B K0 AR AT IR
A3 K4k T pBAD24 . pBAD24-BAHI .

pBAD24-JdBAH1 . pBAD24-Dna] ) dnal 5t/ 5
Bk MFEF634 i % K5 3%, LA 1+ 100 55 43 5 5 ff 55 5%
BL37T°CHEFEE ODyy, g 0. 6. JHICHI K LA 10 £ 46
JERG B A IR B R R 10 A B S R TR
il Arabinose B9 M A2 B A1 0. 1% Arabinose F
Be . BT 37°CaE 43°C 155 12h.

2.2.6 hshizF A ER  RMNIKR 20pL: Tris-

HCI pH 8.0 (50mmol/L), MgCl, (10mmol/L),
ATP(2mmol/L, DTT (0. 2mmol/L, E1 (50nmol/
L), E2 (100nmol/L), BAH1/AZnl/2 % H (0.
Immol/L). 30°C i )¢ 2h, fil A 5 X LoadingBuffer,
K ¥ 5min, il i SDS-PAGE ik 1 Western-
Blot, B J& fifi F anti-Ub K 477 7 4 0. 5 43 51 Bk >
E1.E2.Ub.BAH1.BAHIAZn1/2 ff 17 %} A,
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X 1A 255 5878 BAHL 19 231~279 fv S &4
R SE Y C3HCA I RINGinger 25 #43%. B 1B J&
BHAIRING %5 # 3 09 = 4 # 9 &5 2%, & 8
BHAIRING Z5 5 RE 4 G WA~ BF 4R B 1l e A (4 52
MABHREH. WZE AT 5 RING finger K%
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3.2 BHAl EF 4K E3 E#HEEEEEN

7 5 BAHL f9ZhEE . F ] pET28a
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NCBI-GI Species
186478074 Arabidopsis thaliana
685369833 Brassica rapa
568852559 Citrus sinensis
731346558 Beta vulgaris
255564140 Ricinus communis
573951653 Oryza brachyantha
672162561 Phoenix dactylifera
659101394 Cucumis melo
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REIE Wiz R Ak 45, X Se 45 R Ui W] BAHL 1
RING finger 53 HAT E3 2 2 % H M5 M.

Partial aligned sequence
231 CSICLDTVFDPISLTCGHIYCYMCACSAASVNVVDGLKTAEATEKCPLC 279
227 CSICLDTVFDPISLTCGHIYCYMCACSAASVNVVDGLKAADPSEKCPLC 275
221 CSICLDTVFDPVSLTCGHIFCYMCACSAASVTIVDGLKAAEPKEKCPLC 269
219 CSICLDTVFDPVALNCGHIFCYMCACNAASVTIVDGLQAASLKEKCALC 267
226 CSICLDTVFDPVSLTCGHIFCYMCACSAASVTIVDGLRAAEPKEKCPLC 274
217 CSICLDTVFDPVALSCGHIYCYLCSCSAASVTIVDGLKSAERKSKCPLC 265
226 CSICLDTVFDPVSLSCGHIFCYMCCCSAGSATIVDGLKSVDPKAKCPLC 274
225 CSICLEIVFDPVSLTCGHIFCYMCACSAASVTIVDGLKSANPKAKCPLC 274

ckkkkyo . kk Kk

BAHT 4 35 49 25 # 2 5 2 A7

A. C3HC4 B! RING Z5# 3 Z ¥ 51 . B. BAHI BE48 4589 i) = 4 5578

Fig. 1

The analysis of zinc finger in BAH1

A. Multiple sequence alignment of C3HC4 RING domain. B The model of zinc finger three-dimensional structure.
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Fig. 2 The analysis of self-ubiquitination in vitro.
A. Purification ofBAH1 and mutant. B. The analysis of self-ubiquitination in vitro of BAH1
(M: marker; WP whole protein; S: supernatant; W. washing; E: elution)
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Fig.3 Complementation array for analysis of the temperature-sensitive phenotype of E. coli /\dna]
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