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Abstract: Objective In order to study the key genes involved in flavonoid biosynthesis pathway, the flavanone-3-hydroxylase (F3H)
gene was isolated from Lepidium apetalum, which is named as LaF3H. Meanwhile, the sequence analysis, prokaryotic expression, and
purification were also performed. Methods Specific primers were designed according to LaF3H gene sequences in the transcriptome
data of L. apetalum, and the cDNA sequence of LaF3H gene was isolated from L. apetalum. By construction the prokaryotic expression
vector pET-32a-LaF3H, the recombinant LaF3H protein was expressed in Escherichia coli BL21 (DE3) cells under IPTG induction.
Results The open reading frame (ORF) of LaF3H was 1 080 bp, which encoded a protein of 359 amino acid residues, with a predicted
molecular mass of 40 320. Sequence analysis showed that LaF3H contains five conserved motifs of F3H protein. The phylogenetic
analysis indicated that LaF3H protein showed the highest homology with F3H protein from cruciferous plants (such as AtF3H from
Arabidopsis thaliana). The prokaryotic expression vector pET-32a-LaF3H was constructed and the recombinant LaF3H protein was
successfully expressed in E. coli BL21 (DE3) cells. Furthermore, the recombinant LaF3H protein was purified through Ni** affinity
chromatography. Conclusion The LaF3H gene was isolated from L. apetalum and the recombinant LaF3H protein was obtained. The
results of this study provided the foundation for the further preparation of LaF3H antibody and detection of LaF3H enzyme activity, and
were helpful for functional characterization of LaF3H gene involved in flavonoid biosynthesis pathway of L. apetalum.
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AL G e — PERE AR N 2 AELE BIIR
AR, PO TR, AR A S BT RE 1A
I, BRI BV EE S sl smE. Bbe
M, BEhRE. REEAIEE =5 6 KK, HAZMAE
YiEis e, BN AR K E DI (i
PORE) USRI I b B e 2, B
KA AE G R T SRR A RIS It
A RIKY), EEHENEE (chalcone synthase, CHS)
AL T AR B, SR 5 42 A B AL B FH AR B
MR ES, Ml I NEIRA BN & it &2
Bfb. BEEAL. B RS Z D RN, AR R
KA WA RS RS R s,
ok 7 G REAREE A SRR T 2R ke iaha ™, 9wk
il A SKIRT CIRGHRE A

T b i -3-¥2 L B ( flavanone-3-hydroxylase ,
F3HD /2 sl RSV AEY & USRSl 2 —,
e W Mtk Mo R OAE R Z A L W
(dihydrokaempfero, DHK), —&LIZE{E F3°H [
AL N A AWM % (dihydroquercetin, DHQ),
DHK 1 DHQ 7E 3 il i# & %l (flavonol synthase,
FLS) FIH LKL E 1 (O-methyltransferase 1,
OMTLD) WIEF FTERM R ILEE .. RER
G HARE  F3H 8 R R A A4 v o B aliAb 3R 1S,
HIUjge M & 2 C 5 3 AR TE ik
DHKY, Z5HF RN, Jak X MNEEF KL
W v fEAS 3] F3H B[R, JFHEAT IR AZ R IE MBS 14
R, 4 ta Rk F3H JER R AERAE, N4 SHTE
AR TEA R R t6-5 T, AtF3H JEK
ATRAE, FEME RS ENN, DHK &2H, [H
I A B AN T 3 A st B R PRI, (R A t6-5
PUAALRE JIBRAR, XL 0 5 N Su™ . Bt bl F3H
S H IR G B E R — MR AL BRI
AREHE AR K HEAE .

MATH Lepidium apetalum Willd. s&+F46F}
MATSEIEBHEY), HTREGARRFEAIEE T2
MEH, BT Rk ™. B
AT 7 B A B0 . B, HER. =
W SEE AW 2 B g, 2R K
SSUM R, BREER. BB AT, EEEL
HEYEAPERN. PUMR . HREGEEA, 2
AT EE MR " BT AT
FRIE 78 A P AEAL A L R 7 B S8 . 23R
ST, AHGE KT MAT SR ER AL SV AR & K

AR J IR D, B RS T AT 3
HNGACHIER LaCAH R[N, HHAT 7 AEMIE B2
30T JRAZRIEFNDE S /i PCR 04T, KB LaC4H
I B AT A B A R R ARG
AT, F3H &[] Ot g 22810 aqp elial]
ST 2 R b v, T AT SR F3H JERIE R
WARTE . AHFFNIAT e e T SR S
Y& g EH F3H ZERFE cDNA 741, sl
LaF3H, HHT 7AEMIE B0, R RIEMLLL,
kBT LaF3H JE R E AT S 2810 &4
VG R DI REBEE TR
1 #MR5HEE
1.1 #R5ER

MATEM TR B A R L BRRIX, &
TP R 2 K S S O AR AR I R e
TFAERHEYIMATIE Lepidium apetalum Willd. T4
FRERRF, R T N TR T, B
4416 h/23 CHHE, 8 h/20 CH:. FfhTiik
J&, BUMATSEGE M R, SWEHEE R R T
—-80 CHBREIKF &

FEPE RNA $EBURFIE. Fob Ml &,
i DNA P2tk il &, BEpEEHE DNA AR
FIEIE AL KRR AT GG KT B
LAY B b 24 A F); DNA Marker. DNA
Taq Bt PR 1HEAZER VI pMD19-T Vector, T4 DNA
Ligase Il [ Takara A #]; Ni-Agarose His A28 144
AR & B AL oA A ] R R IE A
pET-32a JARSLER % R HAhialGm 3 9 7= 4 pr 4l
SIVE S ARSI B b =1 A R SE R
1.2 RNA BJ8R2ES k¥R

FREY) S RNA $REGR A & 2 BOMAT 32 4y i
F & RNA, ZBIRpEREE Ik NanoDrop 2000
R RNA F5e8bE . aifE ke, (k3R
&, DAPREUEEIAS RNA AR, Oligo(dT), M
19, IR AT EIMAT G F 1) cDNA.
1.3 LaF3H £[EfE

T I I3 BT AR SRS = T A RS AT S sk 2 A
Parh F3H EE 55 S, B Oligo7 ¥it—X T
S LaF3H 4 B8 (%) %% 5 1% 51 ¥, LaF3H-F :
5-CTTTGTAAGGTTCTCAGCTAC-3’, LaF3H-R:
5'-TAAAAGTAAAGGAGCAACAACG-3’, LIk
BEIIMATZLIEH H cDNA NI, 71 LaF3H
R, PCR KMNAEF: 95 ‘C. 2min; 95 ‘C. 10s,
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544 °C. 15s, 72 C. 80's, 35 MEH; 72 CiEfh
8 min, PCR /& Brfiesiitic riktrillfG, Yk
WS TR N—80 5, HOEREE] pMDI19-T %
1 F, SRIGFACK AT DHSa B2 401, 2%
PCR 3 fE B B 4 s B A 700 5
1.4 LaF3H EEMNEMMERFES

BMFAR N LaF3H EHE R FE 515 BRI H
NCBI, @il BLAST S5 F i 2 R i 47t
SRR, ] DNAMAN 405 30 1E = LR 7
%, FH NCBI ORF Finder &x3EIFidiAE (open
reading frame, ORF). ffi | ExPASy Proteomics
Server FEALTELR T. B, ProtParam tool il LaF3H
FE[R Gt S5 A EEAL 45T, PredictProtein TN &5
JR ) 2% 4584, 18 InterPro Scan T A~ 45 #4935,
K SWISS-MODEL #4725 [ ) =4k [R5 45,
fiH SignalP 4.1 Server TS S KT, FIH
TargetP 1.1 Server Tl &5 [ V.40 ffd & fir, 3@ i
TMHMM Server v.2.0 TR & A8 X . H
DNAMAN 255 AN [FAEY) F3H 5 2 LR 7 5
AT Z RIS, i MEGAS #C1FAH AR B2
(neighbor-joining) 4 RGN, bootstrap %
(1= S IRECH 1000 K
1.5 pET-32a-LaF3H [RiZFIAEH ARIMIE

RS LaF3H PRI 45 AN A5 B2 0
Bras 3, Bit—%t LaF3H 2R 4abis X 1 5% RiE 5]
¥ . LaF3H-Exp-F ( 5-CGGGATCCATGGCTC-
CAGGAACTCTT-3’, FRIZH5 N BamH 1 BEYIAL
%), LaF3H-Exp-R (5’-CCGCTCGAGAGCAAAG-
ATTTGATCGAC-3’, FRIZE5 M Xho 1 BEVINLED .
DL IERAI pMD19-T-LaF3H R AR, B Prime
STAR HS Taq ¥ 1# LaF3H FERK AL X, PCR F2FF:
95 °C. 2min; 95°C. 10s, 62 °C. 155, 72 °C. 80s,
30 MIEHR; 72 ‘CHE(H 8 min. PCR P44 B bt i
KA, it B 3R &, SR A
BamH 1 1 Xho 1 73 HIRT2EAL ] PCR P 0H1 5% 3K 15
AR pET-32a HHAT XY, RIS H 5L R BoRnk 4
FB R H B BoRigk i BeH T, DNA Ligase
18 16 CARBHIERELR, RSB EE =K
FFE BL21 (DE3) BAZZ540E, PR s s Ui,
F BamH 1R Xho 1347 XEGFYIAIAEY 2, K4
DI e IERA ) v A = A F .
1.6 LaF3H EHZERMIFSFRIESH

H W 7 IE A ) B s B (7 pET-32a-LaF3H Jiiki)

A LB iRk RS, IR, 5 2 Rigi
11100 L4 2] LB MAREE 7R AL, 195 2004
A K (4600 22 0.6~0.8), RGN IPTG, 7£ 28 C.
150 r/min. 0.4 mmol/L IPTG &1F F1:9% 8 h, %%
LaF3H B4 HE A FRIL, 55585 H SDS-PAGE
I 40 B R IA

AR Sk, KREREFR S pET-32a-LaF3H Jitki
(KMt A BL21 (DE3) Hitk, HSem/EE4 C.
8 000X g 2 N E5.0r 5 min WEERR, (EUKIGHHER
WK R4, B RIERARTE . KT 2R
fE4 C. 12 000X g &> 20 min, HY LG 0.45 pm
JEREUEE, MRS NiTSEAEIE, fHH Ni-Agarose His
PR AR R itk B A, FASEIREE (50,
100~ 200~ 300, 500 mmol/L) BRMEHEFTIENL, Yol
4 SDS-PAGE Forill Jo iff e fpe FERRIESE IR B, SR
REA B30 1) B W E AR AT IENT RS, &
JEHAF4IAL ) LaF3H BEAHEA
2 HR55H
2.1 LaF3H EX &

I T 0T AR SRS = 1T HATS B AT S s A U
BT, KB 1 SREREN F3H 2R RIE A, KIF
291199 bp, {#FH NCBI ORF Finder -l Hli% 741
B —/NEHEN ORF, ARPEZEEF TG, Bt
—XTHEEFEYESIY), 8 LaF3H 3H, PCR P4
9 1200bp, FEUKGRWE 1 Fow, SMPERIT
3¢ LaF3H ZE[AI[1) cDNA JFFIR/INA 1199 bp, A5
T3¢ LaF3H #£[K 52 %4 1¥) ORF 741 K/NA 1 080 bp,
1T 94~1173 bp X35, %ubid 359 MEAKEIR, LaF3H
FH cDNA [7F1(5 B E.4424 3 NCBI GenBank,
B35 N KY651378, LaF3H FE[K| cDNA HIRZHIRFA
G| R N R T A 2 B

M 1

2000 bp—,

1 000 bp—s
750 bp—=
500 bp—=

250 bp—s
100 bp—

M-Marker 1-LaF3H %:[Af) PCR 74
M-Marker 1-PCR product of LaF3H gene

1 PCR# % LaF3H £H
Fig.1 PCR amplification of LaF3H gene
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1 ctttgtaaggttctcagetact

CTCTAATAARACATATAAAT

K KL A K E E 0
ATegttgttgotoectttactttta
359

KILE TR, AT RREERVE, GUBTRRARERAE, NSIRADY LaF3H JERTTRE 5 551

The marker “*” represents termination codon, the left number indicates nucleotide position, the right number indicates amino acid position, the bold

italic lowercase letters represent cloning primer sequences of LaF3H gene

2 LaF3H E& ¢DNA HZEERFFIR T NS EERFS

Fig.2 Nucleotide sequence and amino acid sequence of LaF3H gene cDNA

2.2 LaF3H EEHRELENENEERF TN
221 HALM i #r B ExPASy Proteomics
Server $#2t ] ProtParam tool THill#47 3% LaF3H &
FIFFIXS 4> F B & 40 320, pl {8 5.69, 4 TRN
C1793H2834Nug60542S 145 77 B HL AT [R5 K CAsp+Glu):
53, FFIEHATHIERIE (Arg+Lys): 47, REEER
B2 3544, WWZERRETREEH.

222 RSP A InterPro Scan Tl
LaF3H &5 A MRS 45038 R I 20 30U A N i
fR 55 45 # 3. (non-haem dioxygenase N-terminal
domain, IPR026992), 2-fil % — Rk M HIXUIN4A
i ( 2-oxoglutarate/iron-dependent dioxygenase ,
2-ODD, IPR005123), J&F 2-ODD K&k, Fe*'
Fe AR BIA T, LA LaF3H & H T GO ThRET
W, 455K EIR LaF3H 2 5194451412 (biological
process) JeAMIBIEIIRE, HoT IR (molecular
function) J& % IE 5 B E 1 -

223 EFRE. MMM E AL A s X TR AR
SignalP #iil] LaF3H & HAA 15 Sk, TargetP Tl
SERRIZE AR T4 H, ARYE TMHMM
T LaF3H & AASEEEEX, HNIEREH.

224 RGN ZGELER TN A PredictProtein
T LaF3H HH 41, 45RER o-dFhe

31.48%, B-HTE i 17.27%, TG Y 51.25%, a-
W e AN I H 2 LaF3H R R E T
4 F SWISS-MODEL fiiiJll] LaF3H & [ [ =445
Ky, W 3. DI IT 46T =& (anthocyanidin
synthase, ANS, PDB ID: lgp4) KISk =4E45Hy
N, FEZS 5~332 fUEIEFRIR LM, =4t
MEHRN 91.4%, FHIH—FMEN 28.66%, HRHE
T 45 R LaF3H £ 1] G LARAR TR R FEAE R
225 ZFHILLXI M K LaF3H & E M
R 7 514222 $ NCBI J Blastp 55 Nr 3BT 42 5 A %L
P PEHEAT LU XS, LhxS 45 R 7R LaF3H SR A 5
It Arabidopsis thaliana L. (AtF3H, AAC49176).

3¢ Brassica napus L. (BnF3H, ABB91635).

3 LaF3H ZRR=KEMRHN
Fig. 3 Prediction of three-dimensional structure of LaF3H

protein
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%% Camellia sinensis (L) O. Ktze. ( CsF3H,

AAT68774 )« [h Mo M8 Gossypium  hirsutum L.
(GhF3H, ABM64799). ZJiii Solanum Iycopersicum L.
(SIF3H, NP_001316412) 52 Solanum tuberosum
L. (StF3H, NP 001274930). KK Zea mays L.
(ZmF3H, NP_001130275) ) F3H & A /341—3
Bw, N 94%. 91%. 87%- 83%- 82%. 81%.

LaF3H BRE . cE
AtF3H BRE.coT
BnF3H I#2P . GTT

76%, Vi LaF3H & F3H FK . | DNAMAN

BAEXTHX 8 FMEY) F3H & AR LR T HH T2 7
HItbxt, EF WL 4. H4E InterPro Scan Tl

LaF3H & HA 5 MrsFHET, Hr His217. Asp219
M His275 25 Fe™ 454, Arg285 Hil Ser287 5
2-fi —RINSE A (RXS T4, XAy hAF
fETHAAEY) F3H & A R IE R 751 U,

Motif 1

B fivrolTrIPR 92
TiivaiTRIBROE 92
fivariTrRIBRE 92

CsF3H 2] v A TRIEREE 93
GhF3H RE i TR SERTREBRER 92
SIF3H @B ovNecRESERCERTV] Flefiz il s CRTRIBR A 92
StF3H nrﬁ@m Yo 1 hfSia i1 Al Ja F | 91
ZmF3H nAAEvA]:EAR]:ER]:ﬁ 97
consensus umwa ace wg fgv dhg| d m

LaF3H e Wil Vo ¥ SEISTMR LA G LIk 192
AtF3H 2 E e s ol v SHE TME LAY LIk 192
BnF3H B2 reat O sevpiga inor Y SHE LMe L2 Gy LIk 192
CsF3H B2 ceei Y O se ¥ nom Y SHE LMEL2 Gy LIk 193
GhF3H  EAGAEEHSIHE O seipsa s Y SHLMe L2 Gy L it 192
SIF3H EErEH H e e iiole v S LM LA QLI 192
StF3H E=iEeDH N H e i Vi) v SHiS LM LA G LIk 191
ZmF3H  EAREPENS N 5 EVidad fyls v SHe ML A LI[ET 197
consensus uf 1p w v yse 1Im lac 11

LaF3H 292
AtF3H 292
BnF3H 292
CsF3H 293
GhF3H 292
SIF3H 292
StF3H 291
ZmF3H 297

srls:Latf

LaF3H [NpA Hoakiv Y E LW RISC it ifjosa 0 1T AlaM YR KMENS DME LAz LRI K op ECTNFEFVAREVDCRF 358
AtF3H [NDA Hs akiv Y ELiW Ao C it iosa © 1 TFAlaM Vs RKMels DHE LAz LR KN Ko ERDHFE . VAREVDGRF 357
BnF3H [np2 Hokivy ELjig o c Elgs Ifjoia p 1 T AjlaM s RRMEE DEE LAz LR RN Ko EBDHFE . 2ARELDORT 357
CsF3H [NDA o akivy C1ERIR]5C Flge Thisa 0 1T FAIRM YiaR KMEIN DBIE LA LRKIN: Kol Aol I eleis Beoae-y el - [symn)o 113 367
GhF3H RN R 1R 995 15 o % cfi L - F R EIOh| Flataty S Kb LW RIBa L AR E C 0 LEEKEAENEK ERLEARELEERL 367
SIF3H [Np2 e Al v ELjiiR]aC Hafs DUl 0 1 TFAEM Y REMEN DHE LAz LREIE: Kokl IQIEEZRLESHEIEERL 361
StF3H IRl iR 11 s A R FIVR SVt S 8 [ KRS LA . . . . . . . ... QTEEARLESHETEEHL 357
ZmF3H @MA@[EAPELDEMFMAREI@mQ\ﬁAEH ....... spNKEFAE@rLDz{L 365

consensus ‘unpap & vyrl r ge 1 pitfa my rkm d ela 1lkk

F3H AR 5 MR B T, FRRTF I 100%H B ERL, —8E=75%H @il —8uE=50%M 5 ehrid
The five conserved motifs of F3H are labeled with black boxes, the identity of amino acid sequences which were 100% was highlighted with black, the

identity > 75% was highlighted with pink, and the identity > 50% was highlighted with blue

54 LaF3H ZER5HEHMEY S F3H E8 ZFFILLT S5

Fig. 4 Multiple sequence alignment of LaF3H and F3H protein from other plant species

2.2.6 ARG HT M NCBI Blastp 1) X} 45
B, EBCRIE T HAL 22 MEI F3H EES
AT LaF3H & H, 8 MEGAS #4HAH 4% 4=
% (neighbor-joining) & R (& 5).
MBS ] LBt ASFEMORIE R F3H & A £
BEAL BB ASFEM 2> 3, LaF3H 53R T+ 54¢
BHEYI R T A3 MY F3H SEZ R R
i, T E—a3E, RE ‘ﬁﬁﬁﬁﬂﬁﬁ s G

A MRS F3H o35, #IH)EH T
*E%El’ﬂﬂ}(%ﬂﬂﬁ% (B 5-D; KFE. £, HRE

SRR ARHEYIN F3H BoA—25, #H)E

THEYARTHEY (B 5-1D; 1], bRk
AT PAN SR F3H BoN—3, B THFHED
(B 51105 AR /N S7 B AL /e A6 4 S 7
AL EEONIEGE, 3 E T S A A R SR A )
(K 5-1v Fi1 V),
2.3 LaF3H BE#&FEEHARNEE

F BamH TH1 Xho 153 7% JF A2 15844 pET-32a
HUH A BEVIAL 55 1) PCR 2tk P=t A7 X gy, FIH
HH DNA H0R, 18 5% K184 pET-32a-LaF3H,
SRIG AL K AT BL21 (DE3) RS20, Hhi
WELFE T PCR %€ /5, 1RIUSKH BamH 1 Al



)

Chinese Traditional and Herbal Drugs 25 49 % %5 23 3 20184 12 A

*5631 -

sLaF3H
— I (AAC49176)
3 N (XP_018433381)
M3 (ABB91635)
Hift (AID50182)
— 7l CANN02873) I
iy A (NP_001316412)
4% (NP_00174930)
%X (AAT68774)
[t (ABM64799)
FHRE (P28038)
KFE (XP_015634635)
/K (XP_004960184) I
F2k (NP_001130275)
2 (ADB66755)
— #RA (AAU93347)
bk =12 (ADE76569)
— P (BAB91490) I
iy HAMIF. (BAB91493)
b4k (BAB91484)
Higk (AIK02205) v
/NILHEEE (XP_001780809) 11V
TREEM (XP_00298562) 1V

0.05

—

IR - MR TFARY V-8 Vo
BFSEMBIRG, EHbR R ML 0.05 KA
B AR BLEE R

I-Dicots  II-Monocots  III-Gymnosperms IV-Mosses ~ V-Ferns
The accession numbers are showed after the name of species,
bootstrap values of the nodes represent the percentage drawn from
the bootstrap test, and the scale bar corresponds to an evolutionary

distance of 0.05 amino acid substitution per site

5 LaF3H S5H{biEY) F3H B AR RGNS
Fig. 5 Phylogenetic tree analysis of LaF3H protein with
other plant F3H proteins
Xho 1347 XY . BamH 1 GV Xho 1 BAERYIE
E, RN 6, HUk4i R EIN pET-32a-LaF3H J5i
MR IEIAKL BamH 1 A1 Xho 1 XUV E, 45 6 000
bp 72 HIEARSH AT 1100 bp A4 HH HI%E N4
W, % BamH I 1 Xho 1 4y Wl ¥EG Y] )5,
pET-32a-LaF3H JEZ K&k R A 7 000 bp A4
—2ki7, pET-32a 2= 3k 2R 4L, K/INE 6 000
bp Zidi. W4T % T TE R I B T e 3 T 2 w1
55, MFsREREHFTK pET-32a-LaF3H
LaF3H (5415 H i3 LaF3H [ ORF 51—,
KRRAERIIETAT ARG RAS, U R A% Rk
R AK pET-32a-LaF3H #J &R ) o
2.4 LaF3H EEZEANIFSTRIESHK

B IER A LR pET-32a-LaF3H 4Lk
7kt BL21 (DE3) J&, MK EAEKE A6 H
0.6~0.8 B, A IPTG 53 LaF3H & [15R1A. 7 28 C.
150 r/min. 0.4 mmol/L IPTG 2kF T, 5%k 8 h /5,
FEHOR AT i 2. 8 B 47 SDS-PAGE 20 #7 (7).
% pET-32a-LaF3H FURLERIXEKRE IPTG 5%
J&» TEZ7 60 000 4b L H & A& (B 7D,

10 000 bp —
7 000 bp—

4000 bp—>

2000 bp =+

500 bp=——+

250 bp—>

M-Marker 1-pET-32a % # 1k
3-BamH 1 LjEY]  4-Xho T H.AEY]
M-Marker 1-pET-32a empty vector 2-double digestion result with

2-BamH 1 M Xho 1 X HEY)

BamH 1 and Xho 1 3-single digestion result with BamH 1  4-single
digestion result with Xfio 1

6 FERFT LK pET-32a-LaF3H HESY) 5547
Fig. 6

pET-32a-LaF3H with restriction endonuclease digestion

Analysis of prokaryotic expression vector

M 1 2 3

250X10° ==k
1.50X10°
1.00X10°
7.00 X 10*

5.00X 108 == é‘
4,00%10* == §8
3.00X 10% w g

2.00X10% s

1.50x10* -1

M-FEEESD T8 1-KRi%FHIE pET-32a-LaF3H UKL E. coli
Wik 2-%'310% pET-32a-LaF3H UKL E. coli Wtk 3-ZE4LIY
LaF3H EHEA, #ik&E7R LaF3H EHEH

M-protein marker 1-uninduced E. coli containing pET-32a-LaF3H
2-Induced E. coli containing pET-32a-LaF3H  3-The purified
recombinant LaF3H protein The arrows show the recombinant
LaF3H proteins

7 LaF3H E4HEHH SDS-PAGE 731
Fig. 7 SDS-PAGE analysis of recombinant LaF3H protein

N LaF3H & FERMT AR RIAR, H N-Rumfl &
1 pET-32a #AKMIFRZEFH1 (Trx-Tag. His-Tag Al
S-Tag), X 7>F &N 60 320. i LaF3H =
HE AWM, 7 RIEFARIR, BSR4,
KT 2L 20 5 O BB 37, R N> 5 A0 (i,
K H Ni-Agarose His 528 8 1 44k 18 55 & 4 4k
LaF3H HHEH, A4S 24040 LaF3H A EH
(7,
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FEHA R A D R IR AR EE Y2
—, BAPUEM . PO . Pro g son S hael,
F3H 2 Y1k N B & A& RGE 17 i o< it
gz —, $UFJF F3H FEFIRAERAE, SRR
BEEAEE RSEREY. @8 E e F3H 3%
DAl I CRIB AR, A F3H JEH L, 4%
TR 7 [ 3 [ S B R SR 25 T 1), 30 T G
BIAHE RTS8 EY) mEsaEl™, X
W45 UL F3H 2 EER AW AN & RigE
AN, B EEARNE. B S
YERMAT R B A i Sl e —, BARE
P ZTERE I, R EMAT S Sl R S &
B, BT LARTE i R TR AR B R AR 4 B
AR RIS I, Lhn AT A LaF3H K 1A
FIKEF R, W RAT B R AR R
1736, MNHITEMAE R R, A8 REMITEE
Bt G & &, 308 B m i S B AT
SR, B B R AN E AL R

H BT ¢ T AT SE M 72 2 46 F T2 i 1
SRS E, DURAEAERSE T, X MATSE
R A DA RIS R D, ABARE
RNIAT T iR e B AR B T s R S
YIEW A BGR AR LaF3H JE A, F55%F LaF3H [
K Gmbt B AT T AEE B2 04T, LaF3H %[
ORF }y 1 080 bp, Zmfd 359 MEEMR . AL T4
Eext &t KB, LaF3H & H 57 AH S F3H
EEF RS, 20008 94%H 91%, J& T 2-
il % R XUIN4ERE (2-ODD) i, HA Fe*
2B —FREE A . RGUBHMEM 23 HT R B,
173 LaF3H 5 T F4ERHEY) F3H EESEZ KR
REL, ARG SXFHAEMN F3H BEAREN— .
A R A R IE AR pET-32a-LaF3H, & KT
B DR IR LaF3H B4 8 1, 1f HARIA Y LaF3H
FARALE LSS, @i NSRG4tk
(1) LaF3H EAE M, AN BT HRIMNEIE R,
WFFT LaF3H B30 M DL RS Rs 55 1 B4 it s
A BT RN IAT S 38 T RGP E V)& s
1% R FOEEEN L], AR ST LaF3H i PRIAE AT 3 2 il
FAEYEY G R T RE B e JEal, oI gk
PR AR ARS8 A% 50 R AT S A st FE 1A
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