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Cloning, expression and purification of
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Abstract: Papaya, which is mainly cultivated in the southeastern region of China, is one of the
four famous fruits in Lingnan. It is favored by people because of its edible and medicinal value.
Fructose-6-phosphate,2-kinase/fructose-2,6-bisphosphatase (F2KP) is a unique bifunctional
enzyme with a kinase domain and an esterase domain that catalyzes the synthesis and
degradation of fructose-2,6-bisphosphate (Fru-2,6-P;), an important regulator of glucose
metabolism in organisms. In order to study the function of the gene CpF2KP encoding the
enzyme in papaya, it is particularly important to obtain the target protein. In this study, the
coding sequence (CDS) of CpF2KP, with a full-length of 2 274 bp, was got from the papaya
genome. The amplified sequence of full-length CDS was cloned into the vector PGEX-4T-1
which was double digested with EcoR 1 and BamH 1. The amplified sequence was constructed
into a prokaryotic expression vector by genetic recombination. After exploring the induction
conditions, the results of SDS-PAGE showed that the size of the recombinant GST-CpF2KP
protein was about 110 kDa. The optimum IPTG concentration and temperature for CpF2KP
induction were 0.5 mmol/L and 28 °C, respectively. The purified single target protein was
obtained after purifying the induced CpF2KP protein. In addition, the expression level of this
gene was detected in different tissues, and showed that the gene was expressed at the highest
level in seeds and the lowest in pulp. This study provides an important basis for further
revealing the function of CpF2KP protein and studying the involved biological processes of this
gene in papaya.
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A PG AER R RS, REim AL SRS -2,6-—
B2 (Fru-2,6-P,) ¥ G B 48 A oA 42 1l FL 5 4
Y AT D F2KP X2 55 A P 0 A R 22 8] 1)
SHCTA EERRDY, KL F2KP A5
YIRS IREN, TG HZH F2KP @l i
¥ Fru-2,6-P, 15 15, DA PRl AR A P e 43 i
2001 4F, AIRIEUEH F2KP HI5EYES Fru-2,6-P,
SRBIEM G, 75 F2KP 15 PEREAR 056 5L 4
M, Fru-2,6-P, & R RFEAR, JF Hak i
KT ARAK, 3% N Fru-2,6-P, 2641 R A i
(B R AR T BT, #E Fru-2,6-P,
) it e TP AR Y 2 AR AR R, R Y B o
AEGT T B A 0 g 2 AR, T U A 2 S DG
FASL, 7E Fru-2,6-P, 7 Al T B 4R RUKOP-—2 1
FHEL FEREG BGHR I, TR G s 5
TRES TS BRI REXT Fru-2,6-P, & ) 2 2s
L B AR A B R i FEAE YA ME A8
W, Fru-2,6-P, 3 ik B 22 A A4 W b 10 24 I
WA . HATE 2058 M EAZ A Y R e &5
PEF|gihs F2KP AYERF ], 8 P R/
25}y 83 kDa.,

Hl, 7EFARIRH CpF2KP (5 I EE &
LA Bl () A 2o R b 2 5 R R 92 U o - TR
e Y- 0 ) e 380 1 R IR GE . AR IF SR X AR
M ESLIN CpF2KP I TFJE T 4y FLE W40t
5o T TEA A JE R 4 e 471 Hp 4R B 2 R
) CDS FF41, 4K 2274 bp, FEH4Hr &I H
HAT FOP,2-K [ PR~ 25 #0358 MR 4 )3 51 15 31 CDS
2R M51Y, WSS CpF2KP 2K F B B
e A R A R R AR L, WRBEFEN
FIB MW EIE 45, 155 CpF2KP M4lifb & 1.
AN, FIFHSEI 20 E & PCR FORKM 1%
FEH R U R R, FRATTIAIE I 45 Sk Ay it
— B WF5E CpF2KP 25 [ 1 A4 12 Ty 8 35 i IR 52
SER
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KAHFHE E . DHSa. BL21(DE3). JA %
FIRHAE pGEX-4T-1 (GZ B H i AR AR 7
T DGR ) AP L R O T A
RO 210 B )

112 EZXFRALE

DNA  Jfig B8 15 1m0 803 50) 0 S oA £ i
KA & H OMEGA 2wl BRI Ui
(BamH TFll EcoR 1)IlJ H Thermo Fisher A F] ;
DNA 3% 2 52 50 B nt v ME R E MR B PR
2 v 1 AL i T AR R B B bR e R 3R
& AR B (PrimeSTAR) X 25 1 it Marker
(M)¥Jly H TaKaRa 23w ; S AE B-p fiifCFHL
WEFF(IPTG) . &% 75 % & (ampicillin, Amp) . Tris |
+ T BE FL AR FR M (sodium dodecyl sulfate, SDS) .
Mag-Beads GST fil &2 1 4l fb B2k 4 H A4E T
Y TR B AR F; RNA $2 B0
% TaKaRa MiniBEST Universal RNA Extraction
Kit. %% 54857 & PrimeScript RT Master Mix
(Perfect Real Time ) F15ZHF 5 5 PCR i)
TB Green” Premix Ex Tag" 1I (Tli RNaseH Plus)
¥ H TaKaRa Aw]; —#H0 GST-Tag (12 G8)
Mouse mAb F1 4T Goat Anti-Mouse IgG HRP
Yty H Abmart 23 Al o
1.2 FiE
1.2.1 BHREREWNY EMEZTIESEEE

W RN (Carica Papaya L.) SunUp i
PG RNA, ¥ 5831% ¢cDNA, HIEAHB
BRI S AT RS M EE U N
(polymerase chain reaction, PCR)Y 34 , 5|74
4 F: 5-CTGGTTCCGCGTGGATCCATGGGGA
CGGGTGTGTCAAAG-3'; R: 5'-CTCGAGTCGA
CCCGGGAATTCTCAGTCCATGAGCTTGTATC
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TTTTC-3" (N R 53 K/ 5 BamH I
EcoR UL 2 FES 43 8K 7 9 453k 7 1),
PCR 434 S W A2 4 - 95 °CHIAE % 3 min; 98 °C
APE10 s, 60 °CIR K 5's, 72 °CHEf# 2 min,
30 MG o %510 AR AR DR R
Al o FH BB AR H VARSI 33 5 R A5 H
f4&ar, AT ISR i blallfc, ] BamH 1
Al EcoR TXUEHYI 24K pGEX-4T-1, iE# H K3
K B AL KW AT T RS2 A5 410 B DHS o, % B 41
FRL#EAT PCR AN Y 4856, % B A6 s R A
PIRHH A B2 F 58 1
122 PEFS GST-F2KP ERERKIRIAFK
N

B EAHE I GST-F2KP IR iEiA S 4
fF, SIS IPTG e & J7 i i &
3 AANIEIZEAT B SR e s ) E 2 Bk AL
KIS BL21(DE3), 72 AR B3Rk,
PRECRSERESE 5 mL B2 N E 2R (50 pg/mL)
i LB ¥53e3Lrh, 37°C, 200 r/min K535, B3R
= ODgoo [H N 0.6 £, INiFsFH IPTG, 435
WHE 34 IPTG ¥ 4(0.1.0.3.0.5 mmol/L),
SPAET 3 AR AF(16 °C. 28 °C. 37 °C)
FIFE R, % B 28 °CHIl 37 °CTE 200 r/min ¥& 7%
K557 3 h, % & 16 °CTE 200 r/min PR 3% 55 571314,
EAERK, FAXKEIGEKESER, I EFE
M, 99 °CAE W 10 min & 178G HL 5 pL
17 SDS-PAGE Hi, 3k &l
123 ABiFS GST-F2KP EHFE AR FRIEH
“ifk

S MBS S AT RAE SR, B
SEIJE 4 °C. 4 000 r/min 2.0 20 min, &4EH
&, i 20 mL ) GBB & 3 (50 mmol/L Tris-HCl
pH 8.0, 120 mmol/L NaCl, FHHj/iIlA 1 mmol/L
T Wi 7B (DL-dithiothreitol, DTT)HE &, f#
PR A A TR, WA TE 3 s, K8 s, TAE
IFA] 5 min, BAZBERE 4 K BE TR SYRIGTE 4 °C

&: 010-64807509

15 000 r/min Z5.0> 20 min, [A]f} ] GBB 2% ik ik
GST Beads 3 ¥X, %X 2 000 r/min, 2 min, ¥F
B Beads A B AORFAEAL O 2 11 BT
i, F 4 °C454E%5 2 he BUE 3 000 r/min B0
5 min, $ FIEWH, BEK 1 mL A EEK
F 1.5 mL WAMELCER, H 50 mmol/L
Tris-HCI (pH 8.0)¥E%%, 2 000 r/min &.[> 2 min,
A 4, ST 2B S i . T 4 °CIFEE 60 min
iy, BUEJE 2 000 t/min B0 2 min, WH FE,
RISl 5 0 B IV, B 10 ul hn_EFEGZ vl
99 °C7& W 10 min 214547 SDS-PAGE £l
1.2.4 Western blotting &

¥ GST-F2KP B E 154 % PVDF L ;
P T B W (T TBST 28 0PIl 5% g
Wik 4 °CHM 12 h; 55— GST ilk
[GST-Tag (12 G8) mouse mAb] % iR 2 h,
TBST JRIAZE MR E Y 4 K FEZERAM TS
—¥i(goat anti-mouse IgG HRP)IH¥H 1 h, LU
TBST PEIR R il ek 4 K, B4 ECL Bi)5
E{El:
1.2.5 SRR EE PCR 747

PEMEAR NP PR . 2£. 0, 18,
SRFFRF, R SE 52 5 PCR A A
CpF2KP SEHTETE AR AR ) Rk & .
RNA #EH(Z I TaKaRa MiniBEST Universal
RNA Extraction Kit ¥il] 1T, b
PrimeScript’ RT Master Mix Uil B iE47. BEH
FAIK actin-2 VE R NS RIS FE 5 A T34 —
fb, BTN CpF2KP WE RS F 5 A -
RT-F: 5-CAGGATTGGTGGGGACAGTG-3' ;
RT-R: 5'-CGCACGCCATTGTATCTTGG-3', %
H TaKaRa 22 a)ik5# & TB Green® Premix Ex
Tag™ 1I (Tli RNaseH Plus)7E Bio-Rad/{f15k CFX96
PEGE fe PCRGHA TSI 28t € it PCR Al
FE R A AR ik KSR A 274 A
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2 HERGHN

2.1 TARNRYE 2,6-—HiELEE CpF2KP £
ESEET AR iy

AT A I s 4 3 B 1) 32 IR e 41 4R BRI
LN CpF2KP WFHIMEE, 4K 2 274 bp, %
M 757 2R . FIH NCBI £ H i
CD-search JJREX} CpF2KP 25 [ ¢ # it 1 1 i B &
B, ZIEHE S — A RbE 2,6- —BEIREE . 1A
SERRIF AV 345 B 563 fif—A4~ 6PF2K Z5H
B, REME AL SME 2,6- 0 R Y A RN iR
(&l 1), HEUE CpF2KP (& FIEhEE, 145554
115 %) CpF2KP f4ifb 8 1 .
2.2 BARNERYE 2,6-—HiELEE CpF2KP £
SIS

RIEIEH CpF2KP FA I 1 2K A5
Y1, UUFEAIKS R SunUp 9 cDNA WA bz 47
PCR P4, P Ha=#12 1%3 e ik e
RISATI/IME 2 000 bp LA (Kl 2), 5 CpF2KP
SR IR P4 2 274 bp R/AMERFG, RIY %
oA H YRR 2R
2.3 FEARIK F2KP R¥%FRIEHABWE

N A% Gk 1 R iR pGEX-4T-1
BamH 1#] EcoR T AT M EGFYT, BV ) k173
BRHEE R LUK A, R BRARAT K /NZY 5 000 bp
(B 3), S5HAEARILE T 4969 bp AHH—F .
ati Al [T W5 R 35 R B 20 A O = 3 H BRI
AL KA DHSo B2 5400, PREC v pe
HEAT TRV PCR ik, B A 25 5 H A R KR

CBM_2

GPEZRC T Phos TT)

1 345 563

757 aa

1 ZFEARK CpF2KP EBWRTFTEHE
Figure 1 Conserved domains of papaya CpF2KP
protein.
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2274 bp

2 EARIKN CpF2KkP EFEL2KH=ZE M.
BM5000 DNA marker; Jki& 1 #12: PCR "3 r=4)

Figure 2 Cloning of CpF2K gene from papaya. M:
BM5000 DNA marker; Lane 1 and lane 2: PCR
products.

bp M 1 2

4969 bp

3 K PGEX-4T-1 EgfIEEXE  M: BM5000
DNA marker; Jkif 1 fil 2: PGEX-4T-1 4 EcoR 1
1 BamH LA T WUV 5 HL 0k

Figure 3 Electrophoresis of the double enzyme-
digested pGEX-4T-1. M: BM5000 DNA marker;

Lane 1 and lane 2: Electrophoresis of pGEX-
4T-1digested by EcoR I and BamH 1.
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JINAE—E ) PR e SR BUTORL IR (] 4), )T
E L SR 4 52 VL, F£H] CpF2KP ) J5#
Tk A E LT, 15%) GST-F2KP 41 JfkL

(& 5).
24 FTHEZEH GST-F2KP ESRERRE
ZHNIR

B R B GST-F2KP 5 4H Jioki 5% A
BL21(DE3)/&Z 4, WEARESAMHITEA
WBREIK, SIHEE IPTG ¥)E J 0.1 mmol/L .
0.3 mmol/L F1 0.5 mmol/L, &%~ 16 °C . 28 °C
137 °C. 4T GST- F2KP HHHE A A K/N K
110 kDa /245, o CpF2KP 2l ProtParam
M K /N 83.98 kDa, GST ARZEfK/NN
26 kDa, 3R IKN 7 WZE 10%1) SDS-PAGE
LUK RIS By s i e o, 685 A T 45 2R A
B, REA CpF2KP 7 3850k TCie A JCi N
IPTG ¥AREFE T H HIWAAr, B4l GST-F2KP
HIR G FITER G IPTG HORE I T A RE S
H H A 257 FEL TPTG 55 LUS Marker 100 kDa
F1 140 kDa Z[aA B 54, K/NS 10 H 1

bp M 1 2 3 4 5

A —B(E 6). (HIETE 28 °CAHR A T T
EEWEEI ST 16 °CHl 37 °C4F T
SEAWKE . IPTG ¥EH 0.1 mmol/L
0.5 mmol/L W& F &M R T IPTG WE
4 0.3 mmol/L 44 T HE AT & (K 6). I H
Pk &E AT EE 28 °CHITPTG 4 0.5 mmol/L
f 25 AT F Uk R s (18] 6) RWITE I S
B R AMET, IPTG #EEH 0.5 mmol/L .,
Vi 28 °CJE: GST-F2KP 4 & [ e 5
S &M
2.5 FHEHA GST-F2KP XEESMER
iy

Z M E R RS, X GST-F2KP
HEHEAH#FITREF ML, & 10%0
SDS-PAGE HLIKJG#HATE Rt 28, 4ifb)s
B LRI S B — H I 4500, TIEP GST-F2KP
alifb T (B 7); R =s # Bk AE il IPTG i
&, ANEEAE IR E O ; GST-F2KP E41 ks
FERIN PTG B T ARREAE S HEN;
GST-F2KP H 4 B 7E ML 0.5 mmol/L IPTG.

E 4 ZFLHER GST-F2KP AL E  M: BM5000 DNA marker; JKiE 1. 2. 5. 6. 7. 8. 10,
11, 12: FHPESEFE PCR P=¥); kif 3. 4. 9. FHPETLFE PCR =4

Figure 4

negative clones.

&: 010-64807509

Identification of GST-F2KP recombinant plasmid. M: BM5000 DNA marker; Swimming
lanes 1, 2, 5, 6, 7, 8, 10, 11 and 12: PCR products of positive clones; lanes 3, 4, 9: PCR products of
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80

GGGGA GAGGAGAGCCTITIG
 AGGGGAGAGAGGAGGAGAGCUTITIG/ 120

SAAGATIGGAGAA ATICACQG IGGCTIATIGTICCATATTGTTGGTTICCTGGGATTICTTICTIAAAGCTIC 200
SAAGATIGGAGAA CCTCACG IGGUTICTIGTICCATCTTGTIGGTTICATIGGGATIICTTICTIAAAGCTIC 240
GGCGT(CAA AGACTTTGGATT[TICAAGTITITIC GAAGCCAAAGTIAGGGCAATIATIACOATIGTIATTGTTIGAJERN
GGOGIICAA GAGACTTITIGGATITITICAAGTIIITIC GAAGCCAAAGTIACGGCAATIATIACCATIGTATTGTTIGAR
AATITACIGGGGGTIACCTTIGUAAGGGGATIGUAAGGGTIGGCACTICTTAAGT g SAGIATTICATIAAAAGOAGATIAGGGTJRE
AATTITACTIGGGGGTACCTTIGCAAGGGGATGUAAGGGTIGGCACTICTTTAAGT AGTATTICATIAAAAGOAGH SGTIRR

IGOCGAGAA 560
IGOCGAGAATIGGRIU]

AC/

ece (AA((’ IGT|GT|CAC
AGGC IGAACTIC IGT|GT|CAC
AATIGCAACGT|GAA
AATIGCAACGTIGAA

680
720

800
840

920
960

SCAGCTIGCGGC AGCTIGATICAGATIRRZI
GCAGCTIGCGGC GOT|GATICAGA TN

GOT|CGAGGAAAGAC AGCAZ ] A IV 1 160
TTICGAGGAAAGAC 5CL 1 e A 1200

IGOTGGTTIAAATICAGGAAGITICAAGTIAC ICTIGCT|GA' (J AAA G(r;—\
GOTIGGT[TIAAA GGAAGT[TICAAGTIAC ICTIGCTIGATICTICAAATTIGGA

1280
1320

1400
1440

3G/ / ATIGCTIAATIGAAAA CTIGAAGGAAAATIGH
AGGAAAAGAAGGAATATIGCTIAATIGAAAATIGGCTIGAAGGAAAA
AGA' IAAGCT|GGA' ﬂ\,—\C‘LAGA 1520
AGA GAAGCTIGGAT[TIAAGAGA' 1560
AAGT|GGC 1 640
AAGTIGGC 1680

1760
1800

SATTICTIATIA SA(AG( ACACTIGCAAAGAACAA ("1\(66( 1880
SCTTICTIATIATIGGACTIAGCIACAC SOAAAGAACAA MGACGGCR2A]

ﬁ = ~CAATIC COAGCAAAGC(Q
o ATICTIGOAATIG 2 AAZ CAGCAAAGC(G

AAACCGAT[TAG
AAACCGATTIAG

ATTIGTIG IGAATIACACATIC
SAATTIGTIG IGAATIACACATIC
ACTIGAGTIGAT|GC
ACTIGAGTIGATIGC

(GAAAAGGTITTTIA
IGAAAAGGTITITIA

AGGTIQCAATITIGI[TIGGAT]TITICC IGTIGOGCTTIGATIGAANTIAAATIGOTIGGAGTT[TIGTIGATIGGAATIGACATIATIGAAGAAATTIAAAAAAAACATIGAC IGAGT]2 2000
AGGTIOCAATTIGTTIGGATITICT GIGOGOTTGATIGAANTIAAATIGUTIGGAGTTIGTIGATIGGAATIGACATIATGAAGAAATITIAAAAAAAACATIGOC! IGAGTIAC 2040
EE AA(TIAAGG A GGGG GAA AC(‘ G I Eﬁ TTGAGAGGCUAAAGAGCAGCG %1 2 120
G AACTIAAGGTATICGGTATICCTIOGGGGAGAATICTTIACCTIGGATIGTIGA GG CATITIGAGCTIIGAGAGGUAAA( JACCGG SNEN 2 160
TTTATIGCTTIA IGA’ 2240

ATIGCT[T]A IGAT}/ 2280

TICATIGGACTTIG AP PSP S PP PRSPPI 2274

ATIGGAC TTCCCGGGT CGACTCGAGCGGCCGCAT CGT GACT GACTGACGATCTGCCTCGCGCGT TTCGGTGATGACGGTGAAAACCTCTG 2 400

B 5 ZYERN GST-F2KP U FLZEREL 3T
Figure 5 Comparison of sequencing results of recombinant plasmid GST-F2KP.

28 CCHIZLAETS , REIFER IS IR/ 58 GST MIBEER EWi(& 7). BERZE AR i
—BWEN . BAEAE EEMUIRE R Bk EOREIER B B H A, UBIREER A

FHMEA
hIfFAE

g, UMl EAE LEMaEE WEAEARELT R EAEERE, A
MEA, JFHARAPREARSZ kR EAREAEARELR G4, ATE R F R E

T LB fE45G 58 GST BEERR Y B3 P ILP s 4 il D A G T JOAC 14 i J32 ok B v 28 ot

KA E A

fac, U HERC 24 BEA.

http://journals.im.ac.cn/cjben



EmE F/BARRRNE 2,6 ZBiEEE CpF2kp BEREMNEORAMAN

110 kDa

B 6 GST-F2KP ZEEAREMRKEFFREMIPTGREMFIE M: & marker PM2510; 1:
pGEX-4T-1 55 0i; 2: pGEX-4T-1 37 °C IPTG 0.5 mmol/L #5555 ; 3: GST-F2KP %31 ; 4: GST-F2KP
16 °C IPTG 0.1 mmol/L i#5'%J7; 5: GST-F2KP 16 °C IPTG 0.3 mmol/L /5% )5 ; 6: GST-F2KP 16 °C IPTG
0.5 mmol/L i#5% )7 ; 7: GST-F2KP 28 °C IPTG 0.1 mmol/L /555 ; 8: GST-F2KP 28 °C IPTG 0.3 mmol/L
PFJAs 9: GST-F2KP 28 °C IPTG 0.5 mmol/L #5753 10: GST-F2KP 37 °C IPTG 0.1 mmol/L i %5 ;
11: GST-F2KP 37 °C IPTG 0.3 mmol/L %55 ; 12: GST-F2KP 37 °C IPTG 0.5 mmol/L i /5

Figure 6 Optimization of expression temperature and IPTG concentration for GST-F2KP recombinant protein.
M: Protein marker PM2510; 1: Before pGEX-4T-1 induction; 2: pGEX-4T-1 was induced by 0.5 mmol/L IPTG at
37 °C; 3: Before GST-F2KP induction; 4: GST-F2KP was induced by IPTG 0.1 mmol/L at 16 °C; 5: GST-F2KP
was induced by IPTG 0.3 mmol/L at 16 °C; 6: GST-F2KP was induced by IPTG 0.5 mmol/L at 16 °C; 7:
GST-F2KP was induced by IPTG 0.1 mmol/L at 28 °C; 8: GST-F2KP was induced by IPTG 0.3 mmol/L at 28 °C;
9: GST-F2KP was induced by IPTG 0.5 mmol/L at 28 °C; 10: GST-F2KP was induced by IPTG 0.1 mmol/L at

37 °C; 11: GST-F2KP was induced by IPTG 0.3 mmol/L at 37 °C; 12: GST-F2KP p induced by IPTG 0.5 mmol/L
at 37 °C.
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7 GST-F2KP E4AERAMLEM  M: &[] marker PM2510; 1: GST-F2KP 4lifb & 1; 2: GST-F2KP
VEHT; 3: GST-F2KP 5/ ik ; 4: ZS#MATE AT 5: FHIEKFERE; 6. @ABRE LIFR; 7:
A EUIE; 8: GST Wk E Z )5 i 9: W25 Mmiek

Figure 7 Purification of GST-F2KP recombinant protein. M: Protein marker PM2510; 1: Purified GST-F2KP; 2:
Before GST-F2KP induction; 3: After GST-F2KP induction, the stock solution was obtained; 4: Before
induction of empty plasmid; 5: After induction of empty plasmid; 6: The supernatant after ultrasonic crushing;

7: The precipitates after ultrasonic crushing; 8: The supernatant after incubation with GST magnetic beads; 9:
Magnetic beads after elution.
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Syt — 2B FARAAE I EE 2 GST-F2KP
MEMAEH, H GST ik aitbEl, &
PRAE 100 kDa 1 140 kDa Z [A1F B 454, 5
O S R — 8, Ul A g R
& GST-F2KP H i E (A 8).

2.6 CpF2KP ERFRENHH

FEFRANA AR, Kl CpF2KP S
TEAR R H L R IE K, R BZHERTERL 25
M- AE L SRRAF R RIS, WA AHSRK
FESENE o AR ER s B s, HkE
ZERIRR, AR R FRR R R AR(E 9).

3 W54 ®

SR - 6- AR, 2 - 140 it/ SR W -2, 6. Tl TR T il
(F6P,2K/F26BPase) & — MR WU REME, 1%
itk LA SRR T 2 A ThRERR T, FER )
M o5 PR F2KP 5 PFKFB., HEIC
WEBAZh Y PFKFB. [m] T/ Hh 22 A [ 3 (5] 4
U i AR A — A SR A — A 3
E F2KP 1Y, JEHahW . MY mEEEEE L
HAY P E & TR R gt iZ 5L R i P4t
FE ) 2% rp SR -2,6- B R (Fru-2,6-Py) [ 75 1t
SUH F2KP SEIRGE . 200 3CH B S oE i i

8 Western blotting #; GST-F2KP 4i{t EH
M: &7 marker PM2510; 1: GST-F2KP 4lifb &

Figure 8 Western blotting detection of purified
protein. M: Protein marker PM2510; 1: GST-F2KP
was purified.
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E9 CpP2KPEREARALFHTIEFE AN
INE TR BT (P<0.05), IRELICFbrEE
Figure 9 Expression characteristics of CpF2KP
gene in different tissues. Different lowercase letters

indicate significant differences (P<0.05), bars
indicate standard deviation.

TR B E A FR 0k F2KP SR Fru-2,6-P, i)
KAV, 5 I R RNV A 2 A ) A e
SRR NG A AR AR N, FEmT I ER-3-1%
FiR (3-PGA) Fl B 2 174 Wil (triose-P) iz i ) it it
T4 Pi, B 3-PGA Fil triose-P 3G/, Pi 1Y
WD REE I F6P2K AYTEYE, #4% F26BPase
PG PEREAIR Fru-2,6-P, (Y 7KF- ARZKE- Y Fru-2,6-P,
AT DAY 0 i o SR - 1,6- — W R TG ¥ (FBPase) 1
PRI, S0 RS B R Y R Y
A E A o HORE, JgE T Fru-2,6-P,
AY3E TS FOP2K 1 PEHI I F26BPase 1,
Y Fru-2,6-P, K-l it 5 FBPase Ff-FR il
REBEIOA R, 2L 3-PGA (3G hinFn 5L i vp
Pi (980, B0E ADPglc HEmIR (b Ak R e b
G HY) F2KP MTEHZmAiffls Fru-2,6-P,
(K-, DT 42 Tl AR AN D 93 Pl 2 i)
PESCHRARE, HETE WAy T ek
F| F2KP 3L 5 41 B, Hoda o s 4o 1 S A%
FIBFE AR TR F2KP &,
Wl I M E K, (HERA R YRS S 502
AR ARG ITFE N AtF2KP %] pThioHisC %,



AN F/EAMNENE 2,6 “B5ELES Cpr2Kkp HEEREMEARIAMLL

A, FEWRE N 37 °C. IPTG ¥ M 1 mmol/L i
KUFFAES 16 h AT AF2KP &A™ £
KIEN mF2KP % pET-30 #hik, EIREN
25°C IPTG #JE A 1 mmol/L & TFiESF Sh
%S H mF2KP B 1120,

KWLk, BHRER AT F2KP 1066
AP RIL, FIUERR IR HbF2KP [
FEN R A R, I I R AR R I
(G 2 L RE M 5 L R vh R A A A A
TERPY, F2KP fEARCA AL A £k, B
WTE oKk, F2KP BRee2s it h ik, 7EfqE
FF A G Bl g B I 2Rk

KT HAIA CpF2KP HIEN B fE 24K
WARIE , 50 CpF2KP A B8 1R H A4 9y b 1
F2KP F AL R /e AR AL R CpF2KP
JRIF 5y FLE W25 . M RIE CpF2KP Wy [
ifg, |21 3] CpF2KP 2ifhiE
F, Kl H: F6P,2-K il F26BPase (% . AHf
I8 B RTINS 21 7 91 Hh S BGZ L TR 1)
cDNA JF51, 24 2274 bp, FFH143Hr &k BRI E
A F6P2-K MWIR~FAHIEL . ¥ 1 CpF2KP 1)
cDNA 2K, wiES|FEZRBEAK pGEX-4T-1
W RS R G S R A IS S A
IPTG ¥ & 0.5 mmol/L, & 28 °C. I HARE
AR 2R P O R E A A gk, difk
PP —FE A AN R BUZIE R e 7 i 3R
ik, %I R AT BB AE T AR NP & B R FR A IR
BEVE R AU 0 B R RS IIRE . WIS SRR
CpF2KP [HEHE Rk X IHAE ) Fru-2,6-P, X1
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