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HATHFRE Ao sb, KT AKB #ATEEF MM . &E A IRNAGF AAF (RNA A4
&, FFR AKB #92 FAF T R A% F PCR E4M (RNA RZK-Fai&m. [4R] AKB £ XHAFH
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Nucleic acid demethylase AIkB in Pichia pastoris: expression,
purification, and application in tRNA-related research

CUI Luyao, LI Anna, LIN Ru, ZHANG Jiazhen, SHI Jiacheng, ZHOU Mian”

State Key Laboratory of Bioreactor Engineering, East China University of Science and Technology, Shanghai
200237, China

Abstract: [Objective] As a common type of chemical modification, nucleic acid methylation
has significant biological functions. However, it also brings technical difficulties to some
nucleic acid-related studies. Massive methylations on tRNAs will block reverse transcription
and decrease the efficiency of real-time fluorescence quantitative PCR (RT-qPCR) and
high-throughput sequencing for the determination of tRNA levels. The AlkB from Escherichia
coli 1s a multi-functional dealkylase. It can remove methylation as well as other modifications
on DNA and RNA and thus has the potential to solve the problem mentioned above. [Methods]
Here we expressed the E. coli sourced AlkB in E. coli and Pichia pastoris. After purification of
the protein, we measured its enzyme properties. Finally, two tRNAs represented by tRNA;,
were used to examine the effect of AIkB treatment on the detection performance of real-time
PCR for tRNA levels. [Results] AlkB mostly presented as inclusion bodies localized in E. coli,
however, it was successfully expressed in and secreted by P. pastoris. After being purified by
Nickel column, the AlkB protein showed the purity above 95%. The optimum conditions of this
enzyme were 25 °C and pH 6.5, at which it showed the Vi, of 0.39 pmol/(L-min), Ky, of 3.23 pmol/L,
and specific activity of 1.08 U/mg. When RNA sample was treated by AlkB, real-time PCR
could detect the tRNA level more accurately. [Couclusion] AlkB could be efficiently expressed
and purified in P. pastoris. By treating RNA sample with purified AlkB, the real-time PCR
method is able to detect tRNA levels more accurately. Additionally, the enzyme properties of
AlkB have a significant value for relevant theoretical research and application.

Keywords: Pichia pastoris; demethylase; AlkB; tRNA; enzyme property
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2, PSR/ T DNA Hl RNA #BA] LA & Ak
FAEM, HHAHEENAEYFEE. DNA H
HeAbJE TR ML AR E i —Fh, BRASFE A AR
DNA JEHIRIRTHE T IR gt iy 5 . FeoE it LA
J 5 88 B EAE O A el s, DT il 42 e 1A
FsM, BEZAYITPR DNA FEALER F 32
S-HELHmERE , RAAE CpG AT R I i s i
i MEZEYTRRT S-HIEMBEESS, @
FETER 6-HI JERIERS AT . BR T XTSRRI R IE R

AR, “GmATC L 2 5% AR 0 X 43 38 1
DNA #5 LU Bh i ie & M EZ ML, H 1k
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&4, Hor 6-FAIEARIZEISTE mRNA 3= B ™
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WEREFN 1-FH LS IEAAE LT AT EXS tRNA
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Tt AT BB A OGS A B9 Py ke — g I TR
Wt E i
quantitative polymerase chain reaction, RT-
qPCR)FI%L S 20 1 (RN A-seq) & X AE s v A 25
SR E R, AR B ORI B B DL &
ANREAE T I R R A E AR, Bt
LN F A B2 YT R 5 25T 4
. SRS mRNA ML, T (RNA FEKFH
RN ELAT — 7 A A B o D] Ay 3k o e R AR
T S — S A IR, T (RNA FHA K&
e 22 TS S GUIE S B S UN K 2 S| o 14
Ah, tRNA FaE 1) b Fg it — BRI T 483k
BN cDNA BYG BUSCE , R t(RNA S H FifE
— IR AN RERAEGE ) RNA-seq A3 %4 H.E il ¢
) RNA 2870191 {RNA B T2 58 f, sk
RIS SR A MG 5 A5 A DL e
KAHLHIP O Northern blotting J& H #i % FH (46
I (RNA kA0 s, (HO2Ham R
PRVE BB R S — R R TSR
PR, SR ARSI RIRE, SCPE tRNA Fik K-
) B EORS At R ) AT EE R R S

AIKB EHARB KR EN &N, 75k
WLEEPR 45 RNA U H DNA 1852 S50 57 s,
HARAT Tz Mo L sh A K A R
HAETE AIKB W [RIE . HELshPh AIKB 1Y
BRI S IERE  BEIRAG . R SR & A AEAE
AEOCA: , A1 A A 500 P 7 6 2 e o ¥ 97 ) i
FE AP ok B RIBAT I AIKB E T2 —Fi £
R e EE AL EE, B TR 2R MR o-
Pl 5, P A %) S 4 Rl 8 R v Ay — B T
DL 1-F AR MRS 3-F S fams ey 2R,
AT LA AR 3-HI Mg mne | 1-H L 05 | 6-
L FERRNZES ) 4- 2,075 R g e v o 6416

FETRGFEIA AIKB 75 BRI H 5L 5 18
Wit R E AR, FRAT A B A K AT

PCR (real-time fluorescence

<l actamicro@im.ac.cn, & 010-64807516

(Escherichia coli)yF5E7REELE(Pichia pastoris)P
MEAEARKRGHERIE AKB HHE1 77 B4l
fbo X Faifb 509 AkB FH , #E—200E Hii
TEAHA I~ VE BT 24k, IR T ALKB AOAR XS
TN i PCR LR (RNA FRIBIKF- A2

1 HE5x=

1.1 BRI Bk

KIWFFE DHSe. BL21(DE3)EAE, HEREE
GS115, GS115-tRNA,, . GS115-tRNA eyl
YA SR = R A, AR BIRTE LA E AL
pET28a ZIF pPICZa #iA FH AR LG ARAT
HARBUATE LA FA
1.2 RFIRE SR E

kA ERIRAF A . RNA 4ifbikml &l 5 4
LAY TR A RS, B 6xHis bR
Z ) —PUA L. cDNA S —8EH A& . b
FOROGEA Y R bR iC BRI N & B ki
HAREYHAREGRAF, SYBR Green g HIt
HRGFEEYPIEA RA A, E 2l B AL
HORHNE A SRR R I RBHL (R EDABRA R, JosE
e P 1R G A e v MERE AR R A BR
Aul. BT S DNA #8414 % Sanger 7
H1 R M < MER AR IR BR A w58 i, ol s
AR A AR R M RERIEF- & o LB K
FRHEMLTT : 0.5%MEEHER, 1%EAMR, 1%54
AN TR OB R A 2 M 1 7 B (yeast extract
peptone dextrose medium, YPD)AC /7 : 1% BEEER
I, 2%, 2% M4 . & P EERY g2 ki
74 B 3% Bk (buffered methanol-complex medium,
BMMY)FCT5 : 1%MERHRIY), 2% MK, 1.34%
PR RS At (yeast nitrogen base, YNB), 1%MH i,
0.1mol/L BRI G i o [EAFEFREE A 2%
g F 121 °CREEKE 20 min, WAL, WA
LR FE 0.1-1 mg/mL zeocin 5%, 50 ug/mL RAREZ R .
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1.3 {YEFFNEEH

T B KA (R R RE A AR A R
Awl), FRETRIKAL( R R BEAE A R A
Al), B AL R A L 5 AR T R AT PR A
), PCRAXTRN AR DO B 2 A A FRA H),
28 KA (R BEA R A IR A, 5
B A (1P B A A8 AT PR 7] ) , AR 2 A AN (T B BT
ZHEYFHEIRM AR, RO T
M B EAL A PR 7)o
14 FRixFHFRIDE

M National Center for Biotechnology
Information (NCBI) %4 & & 4% 315 K W +F
AIKB H:H [ Z R ¥ 51 (Gene ID: 946708), ¥¢i15|
YT PCR 973, FrAS kDR i B i) Jodk va e
i A pET28a AN T7 33 T22)5, N imiin
OmpA 73T, FHAME C ¥ 6xHis Fr2k, 3K
73 pET28a-AlkB FRik#Zkik; Frightl i Bt
JoaE e lEdR A pPICZa ZA alpha K435 51
Z G PAE C i 6xHis #3%, 3K15% pPICZo-AlkB.

*1 AARERBISIHIFS

Table 1 Primer sequences used in this study

PRI B F AR BT TR 3 , g5 ukil 3
TeRG IR BT RS anER 1 PR
1.5 KBEFENLFREK

$5 0.5 L JFokr B 10 pL Jo8% va e B A
F| 100 pL RIGFFEESZ S, FfERER
A1, Frk EERE 10 min B & 0B BRI 42 °C
K, L 45 s JEor AT H BTk B
2-3 min, JIA 900 pL LB B35 (AR GINTAE ),
37 °CE# 1 ho5 000 r/min Z.L> 5 min, F-f5 800 pL
i, WWBREVATIRSG, WA T8 RI&ER
B LB Pz, 37 °CREFRAEEERESR 12-16 h 5
PRk BrsE , BRI Bk
1.6 EEFRERRIRVERIE (L

PGB BRI pg DA R)ZE Sac 1 DI %
0I5 5 80 pL i fif il 45 Y B ORI BRI SZ AN 4 i
BE, BB RS 5 ming
M BOETE“Pic” B L G i,
A 1wk, STEIIA 1 mL #2491 mol/L [LiFLE:
W, IR RSB RIEA | mL

Primers Sequence (5'—3")
pet28a-F GGCCTGCGCTACGGTAGCGAA
pet28a-R CTCGAGCACCACCACCACCA

pet28a-AlkB-F
pet28a-AlkB-R
T7-R

T7t-F

AlkB-F
AlkB-R
pPICZa-F
pPICZa-R
5A0X1

3A0X1
RT-5sRNA-F
RT-5sRNA-R
RT-Ile tRNA-F
RT-Ile tRNA-R
RT-Thr tRNA-F
RT-Thr tRNA-R

TGGTGGTGGTGGTGCTCGAGTTCTTTTTTACCTGCCTGACG
TTCGCTACCGTAGCGCAGGCCATGTTGGATCTGTTTGCCGA
TAATACGACTCACTATAGGG

GCTAGTTATTGCTCAGCGG
GGTATCTCTCGAGAAAAGAGAGTTGGATCTGTTTGCCGATGC
TTCTGAGATGAGTTTTTGTTCTTCTTTTTTACCTGCCTGACG
GAACAAAAACTCATCTCAGAA
CTCTCTTTTCTCGAGAGATACC
GACTGGTTCCAATTGACAAGC
GCAAATGGCATTCTGACATCC

CCATATCTAGCAGAAAGCA

TCTCCCACTACACTACTC

CTTCTGTGGCGCAGTGGT

TGCTTCTGGAGGGGTTCG

GCCCTTTTGGCCAAGTGG

TGCCCTTTGACGGGATCG

http://journals.im.ac.cn/actamicrocn
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YPD AR RE MM, 30 °C. 200 r/min
FERKEFR 2-3 he FHRSMOG I IBOE f A% 52 05 )
PR, TRAT TAHRCE A m W E zeocin $AR
(0.7 mg/mL)RY i Az, 8] E T 30 °CHEFR4E
Bt 2d i, 2AWIR LA TR E, Bk
VTRV, SRR 31T PCR Bk
1.7 SDS-PAGE Hjk#1 Western blotting
SRUN RIS g | T S i 7887
B - R TN A TR e € I R UK (sodium  dodecyl
sulfate-polyacrylamide gel electrophoresis,
SDS-PAGE)#l Western blotting 15 #5112 3¢

BRI R . Western blotting —Huf# FH#L 6xHis
ANERPUA, ZHif A HRP FRid il Ehi/h R 1gG
Pl
1.8 EEFREERIh AIKB RURIES 4L

AlkB FIKHEMRTE YPD B iR
ODgoo [HIE R 2—6, BB HEK, TTRKEESR
3 WA E] BMMY (% 1%H BE)RE 3238 it 17
HisE RIS, & 24 h 4 — )P EE,
S 72 h Ja s ol B, BRIEE R 30 °C,
BLOWE L R 1, #id 10 kDa FLARHBUEME
W EFEZHHr Vivaflow 50)ik45 10 £5. 7EWk4i )5
(1) 38 PSR R A P 2 v h it pH =
74, IMABHH SRS G il E
25 mmol/L F1 300 mmol/L B 1) -1 2% whif 37
FRUBAEB, Eid SDS-PAGE Hijk . % il
ELWE YL ] Western blotting #6045 —2H 43 R Y
HAraE A& K& B E AKB RS0 DRI
WA, i 10 kDa fLASBIE S BUE R 4, I
i 7 Bradford 749 & WK
1.9 AIKB EgENE

AIKB 50 5 () A0 R . AIKB % DNA
PEAT I R AR RIS, R A ) FR 2y i —
AR 43, H I ATk R 0 U (formaldehyde
dehydrogenase, FDH)ZE L H R, 7ML REH,
B NAD B J5 ok A ok e AR 1 0 A AT R

<l actamicro@im.ac.cn, & 010-64807516

(nicotinamide adenine dinucleotide, NADH) ,
NADH %% 340 nm K BURGIRSS T ol & 4
465 nm PSS G Al EEFR AN 520 I b6 e
P GRBE, DAMPE Bk A G . ALKB
FW 2% g )7 : 20 mmol/L HEPES pH 8.0,
200 pmol/L o-fild /% — 1%, 2 mmol/L L-HLIR IR,
20 pmol/L Fe(NH,)»(SO4),, 100 pg/mL 4= IfiL 375 15
[l(bovine serum albumin, BSA), ¥l AIkB 5k
iF ik FH Y M BBE DNA (5'-CGTCGXATTCTA
GAGCCCC-3)P1, Hift X {03 1-methyl-dA.
1.10 FiERRLEERNE

1E AIKB S0 2% P S AN 15 pmol/L DNA
JEY. 120 ng AIkB, 2.5 U/mL FDH F1 1 mmol/L
NAD", JMWARFR 120 uL, #H1 5ik BE 43 51k
15, 20, 25, 30, 35 °C. JFHEbRI S W
465 nm PEAAL KRGV RGN EAR
[0 IS P Ak S I o %
1.11  &i& pH BINIE

1E AIKB J2 0 2% P Hh s fin 15 pmol/L DNA
JEY. 120 ng AIkB., 2.5 U/mL FDH #1 1 mmol/L
NAD', #8775 AIKB S 2% thii 1) pH 1555 4
AR pH AE 5 4.0, 4.7, 5.0, 6.5, 7.8,
8.5. 9.2, 10.0, JUWMIAR 120 pL. 25 °C F##F7)
I, FHEEARMSGELL NI 465 nm PR & SO GIE Y
B, ISR pH AT AL R NG
1.12  AIKB Wsh HEEHME

Wk 1.9 Frid, #E AIKB [0 28 MR R i
7 DNA €47 . 50 ng AlkB. 2.5 U/mL FDH #I
1 mmol/L NAD", JR¥IMKEE[S1/HEHE 0. 5.
10, 15, 25, 30 pmol/L, FZWAAZ 120 pL., 7¢
25 °C, pH 6.5 214 FIE D tomEAE L, M
TR REYIHR BT Ak SO R
1.13 WHAZE=E PCR

T B0 0 B e AR R AR 3, TR
RS 3 ] Trizol i)l 5L RNA,
A A THINE RNA WSS , 4/ cDNA
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— A GRS RNA $E1 il sit, ffF SYBR
Green FREIEITHENEE R PCR, NSHEFFE 5S
RNA, (RNA SHNSHY 51975 0L 1.

1.14 Northern blotting

T L B0 o B B IR R TR AR B3R, TR
RS 3 ] Trizol 7] B4l 5L RNA,
AL G BT E RNA WREE TS, ff IR
FAFPERY PAGE B4 RNA K RNA H S 5%
e, SHEYRERCH (RNA BREF T4
2, AH FAC R OGTE AR Y 2R A A% R R i)
AT B35 . K (RNA UG T FH B 5T 7 51 R
biotin-5-GCTTCTGTGGCGCAGTGGTTTAGCG
CATCGTGCTTATAAACGTTTAACACGTCTAT

GTTCAAAGCACAGTCGTTTAGAAACGCGAT
GGTCGTGGGTTCGAACCCCTCCAGAAGCA-

3'-biotin,, Kzl tRNA o BT FI #Y #5 #F )3 51
biotin-5'-TTGACGGGATCGAACCATCGGTCTT
CTCATTACGAGTGAGACGCCTTACCACTTG
GCCAAAAGGGC-3'-biotin,

1.15 AIKB 4IE RNA

TE ALKB J2 v 2% i A 60 pmol & RNA
1 120 pmol AIKB, 25 °CJ 2 ho SO 45H 5
{6 RNA Py 4 46 b7 5 Bl RNA, JE 2
eI R B R TR 8L R,
RNA 5 AIkB (R EITHEARIE T .

HR 4 A5 A9 FL G 1.08 U/mg, x mol FJE
Yyis 224 0.05x mol AYEEALHE 1 min PASE 42 H
Hedb o X AR RNA, SFEEKBE 2 kb,
JEREHE SN T FRPIAY 100 £, R x mol Y
RNA T 5x mol W, R EHISE,
SR 8 B R R 0 E A T B e (B I B S Bl A B
(] T REEAEG , BE AN BT PG 0 e B 2 8 A L4514 1720,
M (RNA HATEESE &, [RIIK: RNA 5§ i
PN 1:2, I B I ANAEFERF 1] 2 2h LAFES3 SO o

2 BER540

2.1 AIKB EXBFHESRRFRIE
i i Lk ALKB 85 5k A KIBHFA,

B2 KA o X LA T i Rk .
AIKB JE[H Bt riffE A pET28a #hiA3R1G K k%
& pET28a-AlkB , 1k 2% ¥ 1k ¥ K #5 #F
BL21(DE3)&3Z 4, Fiidk FHER LT B uF oz
o, PEBCARTET 5 mL LB AR R s o5
BN —FIGTW o B —FIHTRM L 1% 4%
Fhi 5325 50 mL LB 853558, f5F ODeoo (HIA
£ 0.6-0.8 B, AL EH 0.2 mmol/L 1) IPTG
WHTIES . 37 °CiES 16 h 5 UREE & B s Al
A, XTRARHEA T A R, @4l SDS-PAGE
F1 Western blotting £l AkB A9 iAE M

mE 1 s, He A Sk SDS-PAGE 175 5
sesgeazE B B i Western blotting Al 25 5K
VKB 1 R B, VKGE 2 R IR B, Tk
B 3 NIRRT, VKB M A5 TabniE. 1l
DIER, KGR FRIEN AKB K200 T FE AR
WRUTTELL Sy, B AR R R LA AT A
TEKIA 3). AIKB HYSEFRAR/NSEEHER/IN23.9 kDa)
FRF . JEIARRMIB ARG FIRE R 16 °C, 38R
TCERIIE IR, AIKB KA N R
WAL ST R PTG SRR shFin
E AR R, i A K S8

A B
kDa M 1 2 3
kDa M 1 2 3
0= 30—
40—
30—

15—

1 AlkB EREABTEPHIRIEFER

Figure 1 Examine AlkB expression in Escherichia
coli BL21 strain. A: Coommassie blue staining of
SDS-PAGE. B: Western blotting detecting AlkB.
Lane M: Marker; Lane 1: Cell culture medium; Lane
2: Supernatant of cell lysate; Lane 3: Pellet of cell
lysate.

http://journals.im.ac.cn/actamicrocn
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2.2 AIKB fEEEFREER P RIFRIA

H T AIKB JCILTE R AT B b Al i v e sk
ik, BRI ERIE RS, ZARS
HORFETE AIKB [FRIJRZE . % ALKB JEPR F Bod
FEA pPICZa kARG FiE# K pPICZa-AlKB,
Bz TR AL 5 F e A BR IR ERE GS115 &%z
UM, (R E R zeocin HUMEFARIF E L+
DUBAPERAL T, R4 PCR B UELiR)5 , fii )
F R 77175 978 10 Western blotting #J25 HL
FFA PR PER AL+ B AR 1 ALKB R IAKF,
Ptk 338 7K V- fe 1 B B RR A T 5 2 i Rk g4k
Sy R4 GS115-pPICZa-AlkB.
2.3 AIKB B9FEMLE1L

SFLL FA SRS GS115-pPICZo-AlkB
PR TR SR AP BEA S, Jrikin 1.8 iR,
Oy B R I TR IR TR A | AR alif, 255
W 2 Fros . K 2A A SDS-PAGE 2% th il i

A
kDa M 1 2 3 4 5
—
—
—
- —— —
50 — w
40 — =
35 —
15_. - -
.
B
kDa M 1 2 3 4 5
50 —
40 —
33 T — -
15 —
-

2 AlkB EEHIRHEMALER

Figure 2 AlkB purification results by Nickel
column. A: SDS-PAGE and Coommassie blue
staining of different fractions. B: Western blotting
detecting target protein AlkB. Lane M: Marker; Lane
1: Cell culture medium; Lane 2: Flow through; Lane 3:
Wash buffer containing 25 mmol/L imidazole; Lane
4—5: Wash buffer containing 300 mmol/L imidazole.

<l actamicro@im.ac.cn, & 010-64807516

yefagh 8L %] 2B S Western blotting Kl 45 5 .
ForkGE 1 R R B EIE , UKE 2 E RS,
VKiE 3 A 25 mmol/L BKMR VR 2R, kil 45
4 300 mmol/L BRI ZE W . FTLAE R, 7
FE 25 FZ AT RE & 800 25 44k B 8 A B 4k
E, R E AT YE AKB, @
Image J XV UK A9 5500 K BE 107 1 7 =43 #T
HARE 40 KT 95%.
2.4 AIKB HIB= M FRAf %
2.4.1 HRBKRE-RNEREEEREZNE

ALKB il 156 A6r 0 () SRR SIE PR b2 %o 2 g A
() FH R A 7 o, DR I T S T 2 AN ) Y e
JETYOUEZMAREMZL . Fil 25 °CTF7E
AIKB  J [V 2% Ao A ) v R HE I (1
20 pmol/L), FDH (& 2.5 U/mL), NAD" (&
WE 1 mmol/L), RMAKR 120 uL. FBFRE
ZEWE NADH 774 HRIZOUES TRE, id
KPR EIIE . W UOCIR IS (B RFU)
AR T~ FH R B (PR . pmolV/L)EIE, #0185 iibs
HEMZ o PTiS bRl &7 B8 y=125.16x-47.316,
R>=0.994 9,
24.2 BEXT AKB ELXERENEM

FATE R T AR T AIKB L
RS , DATRST 2 B ) feil SO o Sy
Pean 1.0 prik, R RERE 15, 20, 25, 30,
35 °C F ALKB Ak S5 I 6 2 Sk S g 1A 8
B AL IS ™ A W I B (BR2 . pmol/L),
WL Vpmol/(L-min)]=#A37 f 8] (min) %
JCAE B3 AR dE T LRt . ASTRD I BE Y S A4
F RN R B TR R AN R 3A PR, FTLUR
F, N HRTE 25 CCLA R er, FHEIRE
{14 v TR AR S5 o, R 4 347 R AR o A1 I 3RAT 1
ARAFHY ALKB feidi LA 25 °C,
2.4.3 pH XITF AIKB #LERRNEM

BT oRIATSE T ORI pH XFF AIKB {4k
BRI, DIARIOZIER iE pH. S0 )77k
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oo prig, Wk pH #E$E 4.0, 4.7, 5.0, 6.5,
7.8, 8.5. 9.2, 10.0. WA VIR LS
2.4.2 #IF] AR pH A SN A 2R o S g S T
BB 3B Fin. PR R, N HRIEN
Ui pH (<5 8(>9) FEBAE AR, FE#EE Pk pH B
IR B 5 e o FATT AAL 3R A5 1Y ALKB i pH M 6.5,
2.4.4 AIKB I HEFEHENE

H TR — L2 T AKB HEE3) )2
SR SEET AN 112 Bk, R EES]
¥ 0, 5, 10, 15, 25, 30 pmol/L. Sz ik
Ry RHE TS 2.4.2 MF., WE 4A iR,
TERYIM E[STE T 15 pmol/L J5 2 8 # 5k 3|
K.

A IR PR FE[S]- I b % V1) R MR

0.0

Catalytic rate (umol/(L-min)) >
Catalytic rate (umol/(L-min)) @

10 20 30 40 50
Temperature (C)

(=]

3 AIKB E{IERZFFEERE M pH BTk

SO ——

MERE AT Ko B Vi, FeATT305 Hanes-Woolf
AR, Sy S5ISPeRMZ, JhiF gtk
PG (K 4B). PG BHBLHRIERN 25739, 5
x ShAERIE H—-8.320 9/2.573 9=—3.23, RHEH}
B=1 Vx5 x W =K, THE T Vi 1/
2.573 9=0.39 umol/(L-min), K,=3.23 umol/L, if
i Hanes-Woolf I IRTG AT Ko Fll Vinax BUEAL
551 4A FHILHEL .

VB JTERAL(U)E LR : 7E 25 °C'F, 1 min
WAL 1 pmol W T T o ARG ALKB A9
AL JE R B AL 1 umol JIRYI ™A= 1 umol A HEE,
A4 1U%F 25°CTF, 1 min N/%4 1 pmol H
W Ir T 24/ ALKB . 21 EASH AIKB 1L
it i 4y 1.08 U/mg.,

2
0 3
.2 :
: 3
4 ;
2 ! 3
0 3
2 4 % 6 7 8 9 10
4

pH

Figure 3 The catalytic activity change of AlkB with temperature and pH. A: Temperature. B: pH. Data are
shown as the mean of three replicates, with the error bars representing=standard error.
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Figure 4 Measurement of kinetic parameters of AlkB. A: The reaction rates of AlkB at different substrate
concentrations. B: Hanes-Woolf plot of the data in A. Data are shown as the mean of three replicates, with the

error bars representingtstandard error.
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Figure 5 The effect of AlkB treatment on the accuracy of real-time PCR in detecting tRNA expression levels.
A: Northern blotting measuring tRNAY;,, levels in two strains, as well as its quantification by Image J. B:

Thr

Northern blotting measuring tRNA:, levels in two strains, as well as its quantification by Image J. C:
Regulator real-time PCR to detect tRNA levels. D: Real-time PCR after AlkB treatment to detect tRNA
expression levels. For C and D, data are shown as the mean of three replicates, with the error bars

representingtstandard error.
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