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pET-N-His-TEV-QUEEN2m (4RI ATPZEH4R4ET)

e IRLLE S (%3
D2906-1pg pET-N-His-TEV-QUEEN2m (41 ATP % Yt £541) lug
D2906-100ug pET-N-His-TEV-QUEEN2m (41 & ATP% 6 R 4T) 100ug
FEamiE
> pET-N-His-TEV-QUEEN2m (4l B ATP %< Y #5851 ) & 2 = R W & 10— Fh F T 78 41 B P 3 75 N i & 9 His 5 25 (His  tag) [

YV V V

QUEEN2m#il & 85 H DME N ATPZE SR ET 14 J5A% T BB, 1] LA FH T3 4% S I A il B> 48 B P ATP 7K P BRQUEEN2m 1) J5 A% 4%
k4t

1 P AP f IS [R) I FTD2909 pET-N-His-TEV-QUEEN NA (ATP% %o HEFURE)E st

A FRRINIGHiskR 2 5 & 4 TEVEE VI &, T#Id TEV Protease (P2307/P2308) JIBR N i Hishr 2% o

QUEEN (Quantitative Evaluator of Cellular Energy)s& — /¥ — IR S 1 %% Y6 25 A (circularly-permuted fluorescent protein)
FIYH T ATPSS & B b & RIA M . QUEENX 4H B A= i3 2 (1 2 8 A UK (insensitive to bacteria growth changes). 2 41 B
4 AR QUEEN ¥ 2 5 BT TS 1R i Y ATPIAR B2 5 AR o K U Z I (firefly luciferase) /7 VAR U BT vF 545 ¥ fL Y ATPI
FEILFE5e4—80, KILQUEENIE & F 1 %€ Bk M40 B P I 4 Xt ATPIR FE . AR 22 BN B W8 I QUEEN S Y645 Sk 47 40 #r
BRI, R I8 AL 3 S AH [F) KT B AP, 7EAR RIS IR 2600, AUHE N 1 28060 ATPIR B2 B & AN [

BRI 9w (1) ATP % Ve R4 QUEENTR R Y [, HH IR B HES (1) 38 558 204 4% €4.7¢ ) 55 [ cpEGFP (circularly-permuted enhanced green
fluorescent protein)4i A\ 2| 4 2E fiU4T I (thermophilic Bacillus) PS3HIFoF,-ATP-4 R it e 1. I i % > a2 i 2 IR 4L i, 7Rk
by ) AN R IE R (3 Sk (TRAILG) AT 4% . M ATPSE & T FoF -ATP A Bl eV 3 I, S 5[RBMNEARAEM S
1o BRI AKA00nm/ & BT K5 13nm )58 ' 5 -5 30K I K 494nmy A2 B K 5 13nm 1) 5% ¥ 3 B 1 AR 6T ATP FRI 3K 55 A8 AL it
Wi )87 . QUEENT7 s — ™ i 55 A1 /) I ATP 5 AR £ (Kd~7uM at 25°C), {HXF ADPWA SR ) o 6 T 1R VG A 1 5 » QUEENTp
XFATPHISEAN AT Rt i, 1T BOEAS I H 358 vk B ATP/K P A8 Ak o (EDG T-5 8 25 1R 3 B 41 B N IRATP KB, HEBUE &
f FIQUEENT7uiE 4T ATP D% Ykl . thn] DA F R 1A 4640 A QUEENT witt 744 S 22 i ATP S v FEASIN

F R GRS I ATP R YR £ QUEEN2m# Y B [, AAQUEENTu W Z AR A, il ik FH Y5 Ak B 22 AT 18 (Bacillus subtilis)[FJFoF,-ATP
B R ) & 3 2 11 1-1072a B AR QUEEN7 W H ¥ 5 I W& #4 2 481 #F B (thermophilic Bacillus) PS3 {1 FoF1-ATP & ik B e W7 2 (1]
1-107aa. 7594 PABUR % K 400nm/ A 5 A4 5 13nm 1 5% ' 5 B -5 B0 % K 494nmy/ A 34K 5 13nm ) 5% 6 5 B (1 LU A X ATP IR
PEARAL AR H I R . {HQUEEN2mE — MESE AN /I FIATP SR %E, B IE &R0 ATP I A8 3Kk 5 (K d~4.5mM at 25°C). ik B 1)
ADP 2> %f QUEEN2m A5 5 /= A f T 5L M, % SR A X 858 /s (FE A2 B ADPIK & R 21 8 10% 8 56 /) . /N QUEEN2m A5 5 7
pH7.3-8.8 12 H Mg V& £ (1-2mM) V8 [l P J LA 32 520

TR LG
N
QUEENT7H | | cpEGFP | |
B.PS3 € (1-107) B.PS3 £ (110-133)
TR LG
Z
QUEEN2m | | CpEGFP | |
B.subtilis € (1-107) B.PS3¢£(110-133)
R122K
- " R126K
N A V4
QUEEN NA | | cpEGFP | l
B.subtilis € (1-107) B.subtilis € (110-132)

K1. QUEEN7u. QUEEN2mAIQUEEN NA & 45 # .

KK E A TR T /lackE T, 7] UAE R AR (PTG MR T mUash B FEARIE . £2 A SRR,
W — A HiskRZ gL Ty, &H 6N HEIR(6X His).

A ARTENIG Hisbr 25 5 2 W BE AL 5 2 (7 & A TEVEE I B§(TEV  Protease) iR 7l () -G IK T ZIENLYFQG, Xt B[ % B8 7 41 A4
GAGAACCTGTACTTCCAAGGG, [HHAI7EQUEEN2m#E H4ifk )5 FHTEVHE A VIFENimHistr % . TEV & H Mg Y] &K A= 1E
LK FIRIQAIGZ 18], [ SLAE RG] 2 B Hishr Z i H FIER A NS & 8 N — AN MO R LR IEG .



> JEH A LK WiBeyoGold™ His-tag Purification Resin (P2210/P2218/P2220) 5k Hiskr%5 8K 11 414k 1R 71 &1 (P2226) 2 4l {1k, 717 45 His
FRZEFQUEEN2m, 1] LA{d FH His-tagHt A (AH367) K I Al /b 4 73 23 4 /L QUEEN2m.

> KRR RIS =P,

> pET-N-His-TEV-QUEEN2m/Ji # (1) 1 B5 S 1 F

Feature Nucleotide Position

f1 origin 12-467
Kanamycin resistance ORF 563-1645
PBR 322 origin 2084

Lacl coding sequence 3518-4597
T7 promoter 4988-5004
His tag coding sequence 5079-5096
TEV Protease recognition site sequence 5097-5117
QUEEN2m 5124-6266
T7 Terminator 6364-6410

> pET-N-His-TEV-QUEEN2m/5ii $i1(6417bp) (I i 40 F -

BamH 15119
Nde I 5075
Xba I 5035

His tag

T7 promoter

> pET-N-His-TEV-QUEEN2m [ £ 40 & 40 1 «

5061

5111

5161

5211

5261

5311

5361

GAAGGAGATA
CTTCCTCTAT

l BamHI

CCAAGGGGGA
GGTTCCCCCT

GGCCAGTCTA
CCGGTCAGAT

GGTGATCTCG
CCACTAGAGC

GATCGGAGCT
CTAGCCTCGA

TCTCAGGCGG
AGAGTCCGCC

CAAGCCGCTG
GTTCGGCGAC

His tag

TACATATGCA
ATGTATACGT
QUEEN2m
TCCATGAAAA
AGGTACTTTT

CGACGCTGAT
GCTGCGACTA

GCATCCTCCC
CGTAGGAGGG

GTGCGGCTGA
CACGCCGACT

CACTGTTGAA
GTGACAACTT

AAACAGCCGA
TTTGTCGGCT

CCATCATCAT
GGTAGTAGTA

CTGTGAAAGT
GACACTTTCA

ATCGAGATGG
TAGCTCTACC

CGGTCACATT
GCCAGTGTAA

AGAAGGACGG
TCTTCCTGCC

GTGCGGCCTG
CACGCCGGAC

AGGAATCGAC
TCCTTAGCTG

QUEEN2m

f1 origin

pET-N-His-TEV-QUEEN2m

6417 bp

KanR

PBR origin

TEV

CATCATGAGA
GTAGTACTCT

GAATATAACA
CTTATATTGT

TGTCCGTGCG
ACAGGCACGC

CCCACAAAGG
GGGTGTTTCC

CCAAACCGAG
GGTTTGGCTC

ACCACGTTAC
TGGTGCAATG

AAAGAGAGAG
TTTCTCTCTC

2/5 D2906 pET-N-His-TEV-QUEEN2m (405 ATPF 454

ACCTGTACTT
TGGACATGAA

ACCCCTGATG
TGGGGACTAC

GGCCGAGAGT
CCGGCTCTCA

CCCCACTGAA
GGGGTGACTT

ATGGTCGCAG
TACCAGCGTC

CATTAATGCT
GTAATTACGA

CAGAAGCCGC
GTCTTCGGCG
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5411

5461

5511

5561

5611

5661

5711

5761

5811

5861

5911

5961

6011

6061

6111

6161

6211

6261

AAGACAGAGG
TTCTGTCTCC

ACAACGTCTA
TGTTGCAGAT

TTCAAGATCC
AAGTTCTAGG

CTACCAGCAG
GATGGTCGTC

ACCACTACCT
TGGTGATGGA

CGCGATCACA
GCGCTAGTGT

CGGCATGGAC
GCCGTACCTG

AGGGCGAGGA
TCCCGCTCCT

GGCGACGTAA
CCGCTGCATT

TGCCACCTAC
ACGGTGGATG

TGCCCGTGCC
ACGGGCACGG

TGCTTCAGCC
ACGAAGTCGG

CGCCATGCCC
GCGGTACGGG

ACGGCAACTA
TGCCGTTGAT

GTGAACCGCA
CACTTGGCGT

CCTGGGGCAC
GGACCCCGTG

CCGAACTGGC
GGCTTGACCG
BglII
AAGTGAAGAT
TTCACTTCTA

GCCCAGGAGC
CGGGTCCTCG

TATCATGGCC
ATAGTACCGG

GCCACAACAT
CGGTGTTGTA

AACACCCCCA
TTGTGGGGGT

GAGCACCCAG
CTCGTGGGTC

TGGTCCTGCT
ACCAGGACGA

GAGCTGTACA
CTCGACATGT

GCTGTTCACC
CGACAAGTGG

ACGGCCACAA
TGCCGGTGTT

GGCAAGCTGA
CCGTTCGACT

CTGGCCCACC
GACCGGGTGG

GCTACCCCGA
CGATGGGGCT

GAAGGCTACG
CTTCCGATGC

CAAGACCCGC
GTTCTGGGCG

TCGAGCTGAA
AGCTCGACTT

AAGCTGGAGT
TTCGACCTCA

GTTAAAACGC
CAATTTTGCG
XhoI
CTCTCGAGTG
GAGAGCTCAC

GGCTGAACTC
CCGACTTGAG

GACAAGCAGA
CTGTTCGTCT

CGAGGACGGC
GCTCCTGCCG

TCGGCGACGG
AGCCGCTGCC

TCCAAGCTGA
AGGTTCGACT

GGAGTTCGTG
CCTCAAGCAC

AGGGTGGCAC
TCCCACCGTG

GGGGTGGTGC
CCCCACCACG

GTTCAGCGTG
CAAGTCGCAC

CCCTGAAGTT
GGGACTTCAA

CTCGTGACCA
GAGCACTGGT

CCACATGAAG
GGTGTACTTC

TCCAGGAGCG
AGGTCCTCGC

GCCGAGGTGA
CGGCTCCACT

GGGCATCGAC
CCCGTAGCTG

ACAACCTGGG
TGTTGGACCC

GCCATGAACC
CGGTACTTGG

AGATCCGGCT
TCTAGGCCGA

TCAAACCCGT
AGTTTGGGCA

AGAACGGCAT
TCTTGCCGTA

AGCGTGCAGC
TCGCACGTCG

CCCCGTGCTG
GGGGCACGAC

GCAAAGACCC
CGTTTCTGGG

ACCGCCGCCG
TGGCGGCGGC

CGGAGGGAGC
GCCTCCCTCG

CCATCCTGGT
GGTAGGACCA

TCCGGCGAGG
AGGCCGCTCC

CATCTGCACC
GTAGACGTGG

CCCTGACCTA
GGGACTGGAT

CAGCACGACT
GTCGTGCTGA

CACCATCTTC
GTGGTAGAAG

AGTTCGAGGG
TCAAGCTCCC

TTCAAGGAGG
AAGTTCCTCC

TGACATCGAC
ACTGTAGCTG

GTTTGAGCGT
CAAACTCGCA

TACAACAGCC
ATGTTGTCGG

CAAGGTGAAC
GTTCCACTTG

TCGCCGACCA
AGCGGCTGGT

CTGCCCGACA
GACGGGCTGT

CAACGAGAAG
GTTGCTCTTC

GGATCACTCT
CCTAGTGAGA

ATGGTGAGCA
TACCACTCGT

CGAGCTGGAC
GCTCGACCTG

GCGAGGGCGA
CGCTCCCGCT

ACCGGCAAGC
TGGCCGTTCG

CGGCGTGCAG
GCCGCACGTC

TCTTCAAGTC
AGAAGTTCAG

TTCAAGGACG
AAGTTCCTGC

CGACACCCTG
GCTGTGGGAC

ACGGCAACAT
TGCCGTTGTA

TTCAAACGGG
AAGTTTGCCC

TGCGGAAATG
ACGCCTTTAC

> pET-N-His-TEV-QUEEN2m ™ % K EF V)17 /5 (Restriction enzymes that do not cut pET-N-His-TEV-QUEEN2m) 45 :
Acc65I

AatII

Af1IT
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Agel

AhdI

AscI

AvrII

D2906 pET-N-His-TEV-QUEEN2m (40 ATP7% 64541
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Bael BbvCI BfuAI BmgBI BmtI Bsal BsiWI

BspMI BstBI Bsu361 CspCI Dral Eagl Eco53kI
EcoRI Fsel HindIII KpnI Mfel MscI NcolI
Nhel NotI PacI Pmel PmlT PspXI PstI
RsrII SacI SaclII Sall SbfI Scal SexAI
Sfir SnaBI Spel Srfl Stul Swal Zral
» pET-N-His-TEV-QUEEN2m " ] B V)37 £ (Restriction enzymes that cut pET-N-His-TEV-QUEEN2m) . #5:
AlwNI CAG,NNN " CTG 1729 NdeI CA"TA, TG 5074
AsiSI GCG, AT CGC 943 Nrul TCG|CGA 1286
BamHI G GATC,C 5118 PaeR71I C ' TCGA, G 6273
BclI T GATC,A 4228 PciI A CATG, T 2141
BglII A GATC, T 6267 Pf1FI GACN N, NGTC 2399
BseRI GAGGAG (N) g, NN 5779 PpuMI RG GWC,CY 3136
BspQI GCTCTTCN "NNN, 2258 PshAT GACNN | NNGTC 3401
BsrGI T GTAC,A 5725 PsiI TTA|TAA 370
BssHII G CGCG, C 3831 Pvul CG,AT CG 943
BstAPI GCAN, NNN "NTGC 4563 SapI GCTCTTCN "NNN, 2258
BstEII G GTNAC, C 4060 SgrAT CR"CCGG, YG 4923
Bstz1l71I GTA|TAC 2374 Smal CCC| GGG 1069
DralIll CAC,NNN " GTG 242 SphI G,CATG C 4771
EcoRV GAT|ATC 5180 TspMI C CCGG, G 1067
Fspl TGC| GCA 3164 TthlllT GACN ' N, NGTC 2399
HincII GTY |RAC 3740 Xbal T CTAG, A 5034
Hpal GTT|AAC 3740 Xhol C TCGA, G 6273
Mlul A CGCG, T 4242 Xmal C"CCGG, G 1067
> pET-N-His-TEV-QUEEN2m{] 427 5I{E BiE S5 28 2 R 1 Wk Eiz BORi 15 B
BRER:
] 77 i A R .25
D2906-1pg pET-N-His-TEV-QUEEN2m lpg
D2906-100pg pET-N-His-TEV-QUEEN2m 100pg
— B 1y
RIFFM:
-20°CHRAF-
ARSI

> ARFRARGE ARV AT RS, WAER AT IR FTE S5 = SO A NS

> KPR T B AN RIRERE A, AR TR 2EEGET, AMIHTEREZR, AT SEEEN.

> ONT IR AR, 5 IRIE R — RETFE R

{35 FHER -

L B I png @R A= S, 15 5D A TR AL KA R, 347 BN . R B EMR S A TR E. it
SRAG I TRL AT LIS I B D) Bk AT ST, SO AT

2. 100pgfLAE BAS = G BORLAR BE 0. 1pg/ul, FEiml.

X~
L k] ILLE Gk
D2604-1pg pCMV-AT1.03 (ATPZ JE#R4T) 1pg
D2604-100pg pCMV-AT1.03 (ATPZ 6 #R4T) 100ug
D2605-1pg pCMV-NLS-AT1.03 (4 i i% ATP % iK% lpg
D2605-100pg pCMV-NLS-AT1.03 (40 i #% ATP % Y iR4ED) 100ug
D2606-1pg pCMV-Mito-AT1.03 (ZRRIARATP Y YCERED) lpg
D2606-100pg pCMV-Mito-AT1.03 (ZRiARATP ' EHRE) 100pg
D2907-1pg pET-N-His-TEV-QUEEN7y (75 & B 40 18 ATP 2 Y R %) lpg
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D2907-100pg pET-N-His-TEV-QUEEN7y (75 & B 41 18 ATP % Y R4t 100pg
D2909-1pg pET-N-His-TEV-QUEEN NA (ATP %% Yt 4] % & Jii bar ) lpg
D2909-100pg pET-N-His-TEV-QUEEN NA (ATP %% Yt 4] % & Jii bar ) 100ug
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