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B E: [86] AR ZARREIE RuXyn024 69855 5 WA L3 RAEMAEAT 09 KBHER . [
%1 AR 9B E F L% RuXyn024 B, &AW1z &5 T Atz A B 55 #/7iEmabr; W
FEBAK pET-RuXyn024, FF3§ 4N KHATHE BL21I(DE3)E 4T, %I RuXyn024 45k & X,
3t rRuXyn024 44 B 5 45 RATIRASAHT, FAFR 3T RAEM AT 09 1548 /. [45 R 1 RuXyn024
Yl 358 SR AER, K% H 40kDa, /& T GH 10 K5 . rRuXyn024 #)5&i& pH F=iR B 55 4 7.0
Fa 40 °C, 4£ pH 6.0-9.0 F= 30-70 °CF 64 AU PR 3F ] K E M 49 60%F= 70% A L. A ERRFESE A
JEA BT, rRuXyn024 49 K, /AF= Ve 1B A 4 18.8 g/L #= 82.6 ug/min. 1 mmol/L #= 5 mmol/L 49
Mg™". Zn*". Cu**. Ni*". EDTA #= SDS, 5 mmol/L ¢ Ca’"#= B-3% 3 L B2 rRuXyn024 L4 A 2
BB E R, EF 5 mmol/L 4 Cu®'. B-3ik CEE4% rRuXyn024 35 % 7& . Mn* 3t rRuXyn024 £
A OAZALHAEH, 1 mmol/L. 5 mmol/L 4 Mn*"# rRuXyn024 #97& 2313 & T 46.9%%= 35.8%.
rRuXyn024 K ZAEREAE Z A T AR ZAEFR =48 H 269 FHE = #. rRuXyn024 #8595 HF BUKE
2R, R, ARFBER, P ERBORBMERNARE. [44] rRuXyn024 A 57269
pH AR B E M, EREREMREAAGR ahMA N T EEARKG LA K.
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Abstract: [Objective] To investigate the enzymatic properties and straw-degrading effect of a
recombinant xylanase rRuXyn024. [Methods] We cloned RuXyn024 from the rumen of beef
cattle and used bioinformatics tools for detailed sequence analysis. The expression vector
pET-RuXyn024 was constructed and transformed into Escherichia coli BL21(DE3) for
heterologous expression of RuXyn024. Furthermore, the enzymatic properties and
straw-degrading effect of rRuXyn024 were examined. [Results] RuXyn024 was composed of
358 amino acid residues and had a molecular weight of approximately 40 kDa, belonging to the
GH 10 family. The optimal pH and temperature of rRuXyn024 were pH 7.0 and 40 °C,
respectively. The relative activity of RuXyn024 at pH 6.0-9.0 and 30—70 °C remained above
60% and 70%, respectively. With xylan from wheat straw as the substrate, rRuXyn024
showcased the K, and V. of 18.8 g/L and 82.6 pg/min, respectively. The activity of
rRuXyn024 was inhibited by Mg”", Zn*", Cu®", Ni*", EDTA, and SDS at 1 mmol/L and
5 mmol/L, as well as 5 mmol/L Ca®" and B-mercaptoethanol. Cu*" and B-mercaptoethanol at
5 mmol/L nearly inactivated the enzyme. Mn*" at 1 mmol/L and 5 mmol/L increased the
activity of rRuXyn024 by 46.9% and 35.8%, respectively. The degradation of xylan from wheat
straw by rRuXyn024 produced oligosaccharides, including xylotriose and xylobiose.
rRuXyn024 could degrade maize straw, rice straw, soybean straw, and rapeseed straw, with the
strongest degrading effect on maize straw. [Conclusion] rRuXyn024 exhibits tolerance to
broad scopes of pH and temperature and significant potential for improving the utilization of
straw by ruminants.

Keywords: xylanase; enzymatic properties; straw; degrading effect
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1.1 &tk BRI

W T T# (Escherichia coli) Topl0., E. coli
BL21(DE3)Ilg A bt it X & AW H AR e A R
Ny JBURL pET-28a(+). I8 B MAHTGZEY) DNA
R S5 E A ORAE s BRI PE VIR | &5 R IT DNA
RAEME . MR E ARG A2 AR (L
i N S/ IR 7 7 o w1 | B (B PN |
DNA $REGRH & ok B0 £ AR miat
R & B RARAEABH AR A RAFL.
1.2 AEEHEENE. FilahRRIE
E3RE R ARES

R 98 A S 55 % 00 P 45 2 9 8 AR Y %
JE[F 4H %4 (NCBI Bioproject: PRINA806344)
it K BB RuXyn024 5% RuXyn024-F
(5-CTTTAAGAAGGAGATATACCATATGGCCA
TTGCCGCACTGACAAC-3") Hl  RuXyn024-R

(5'-CAGTGGTGGTGGTGGTGGTGCTCGAGTT
TGAATAGTTTGATAATGTC-3), 43 %131 A&

Nde I 1 Xho I B (1) [RI I (T RIT 2 53) -

fif G ERIE - SR AN ZE 3L N 2 DNA 2 HUK
M, SRUHBREEUE H % DNA. DU B R
A Y DNA it , I Eik 51447 PCR
. PCR KW ARZ : 2xPCR buffer (75 Mg™",
dNTPs) 25.0 uL, b=, Ti#5149)(10 pmol/L)#$ 2.0 pL,
il DNA 0.6 pL, Hieff Canace® Plus-High
Fidelity DNA Polymerase (1 U/uL) 1.0 uL., ddH,O
#MZ 50.0 pL PCR I 5544 : 98 °CHAEE 3 min;
98 °CAZ 4 10's, 60 °CiR kK 20's, 72 °CHEAH 45 s,
35 M 72 °CHEAR 5 min, XF47HE Y
RuXyn024 JEA F Begb A7 HI R ik, FIH] Nde 1
1 Xho I X484 pET-28a(+) A 7 AUEHT) , 1 4%
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R HRL RO R A 28 A Bt A 1 2 [T ek [
FEHRKNEGEH 2 T BEER, 4N
pET-RuXyn024, i #i4% A E. coli Top10 /&
A, PRECE A FURLIE T R 45 AN 2
F|H MEGA 11, Phyre2. Discovery Studio %K
1T RuXyn024 R4k B AU EE | ] 5 s
MorF xS R B R FAR U AR
BARRWEAE X IR Y . 5 Uk IE i1
pET-RuXyn024 %% A E. coli BL21(DE3), FkHFH
YRR+, PARFRIRTERE
1.3 rRuXyn024 BiFSFRIA
BB B AREER T 2 mL & 50 pg/mL #ifR
FAREZRM LB 55, T 37 °C. 120 r/min
WRGE TR, LA 1% 3R 553 % 50 mL
HHIF RS FR LAY 500 mL =i, [RS8k R+
ZEHIAM ODgoo N 0.6-0.8 B, HIALUE N
0.2 mmol/L )5 N 3 -B-D- A AL nik e 2 ZL b 7
(isopropyl B-D-thiogalactoside, IPTG), 20 °C.
80 r/min B E55E 20 h, 4 °C. 12 000 r/min Z5.0>
3 min YCAER A, F PBS Zopik R F A, TUK
T R R 7S B R A, 5.0 RS BT LR
W), B k1T SDS-PAGE #ill, Jf 18 i
Western blotting #1756 1IE
1.4 rRuXyn024 9B 4514
DAETEARFMEN Y, 5% rRuXyn024 (1)
il pH. Aol il B . RS2 . YR Rk
M2 3 122 280, DL R o 3 )
rRuXyn024 % V52 e SEpg i et . AT 3,5-
TR HL K . (3,5-dinitrosalicylic acid, DNS)
I 3 SO A At i pHL I S 1E FH A
TRMWIKR : FFBER-BER A A2 v (pH
3.0-7.0). Tris-HC1 22 & (pH 7.0-9.0)F1H 2 ik
“NaOH Z% i (pH 9.0-10.0). ¥ 7 1%ZF5 AR B
W R TR RN AN () 2 i 4 1 P s I TR 5 YR T
40 °C. 100 r/min #¥ & 10 min, /il A DNS &

b b, WKE 10 min, RS T 540 nm 4k
Hofs, ME OD fH. MRHEARMEbRMER LT
rRuXyn024 (G . FEfaE pH T, VIR
A4 HIAE 30,40, 50, 60 A1 70 °C'F, 100 r/min
PR E 10 min, E rRuXyn024 {G1E, e
rRuXyn024 [ i . RO 530 7E 30,
35, 40, 45, 50, 55 Fl1 60 °C F ikt 10 min,
B J5 T feid A FE rRuXyn024 (1958 B3 %4
DA AL FREEARE G ME N 100%, 23 BT rRuXyn024 £
TREET 520 . DL 1%RIARRNE . smarqe xR . 7%
R R LY RAONIY) , TERGE AT
7E rRuXyn024 MG, 2081 rRuXyn024 1Y iEY)
RSk o TERONAR R H 2 BIE I 1 mmol/L .
5mmol/L i K", Ca®", Na", Mg’". Zn*", Cu*",
Mn®", Ni*", EDTA. SDS. B-#iJtZ %, DTT,
P& 0.10%. 0.50%F7% Tween-20 Fll Triton X-100,
5% 4 8 B F A R rRuXyn024 {5 PERYS2
Wi o JJCWAS I ) B4 S I AR R S R BRI S
100%. L 0.1%2.0%MZFE AR REENIEY), &
W4 F BT rRuXyn024 906 M, A
GraphPad Prism 8.0 #4145 rRuXyn024 i f
NI B H K Vinaxo
1.5 rRuXyn024 B9 4
PL1.0%IZ2 Fs AR RBER Y , 5 rRuXyn024
TERGE ST, 100 r/min 8% 10 min, 2
Jo MR YA AR S50 % Z i 1Y 7k, A = S0BCHH
T BT SOV AR L R B R =L R
DO RN A5 K =4t
1.6 rRuXyn024 3 R{EIFEFTRU7K E
PEHMCR AL R AERS . 27 . FOKFS . OFG
FHSERS JEAE, B HR R E 40 BARLE . 439
DL 5% iR AR FHAE DY, A 0.16 U
A9 rRuXyn024 7Ef&E 254 F, 100 r/min 7 3% %
F 6h, M4 kb, 48T rRuXyn024 %t
B AN REF K S e
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2 BER540

2.1 pET-RuXyn024 3RiEEF AR E M
RuXyn024 §JF515 47

DUEE B WO ) DNA R, 36
RuXyn024 5t X, K 05 2 M Ak 9 3Rk 2ok
pET-28a(+)i% %, 1L E. coli Top10 1. #HkHL
WAl i gR, X HEMRE T PCR %5E, 45
AT WL — 2 K/N2 1100 bp HY BT R A5 (8] 1A).
FEHUTCREIFHEA TN 2347, 153 RuXyn024 F 5
PRI BES 1077 bp, 4k 358 AN2HERR , Bt
THR/NHN 40 kDa, FIH] EMBL-EBI %4 %
(https://www.ncbi.nlm.nih.gov/) lt ¥ RuXyn024 A
BERRITH, EPEANRIPER Y 50 MEH,
F MEGA 11 #{4## RuXyn024 [ R Gk B W
(Kl 1B), #JH NCBI #J CDD (conserved domain
database) T. ELX} RuXyn024 FZ5 R 15047,
7% RuXyn024 % A BT K S 50 10 25458,
J& T ME K B K % 10 . ) ] Phyre2
(http://www.sbg.bio.ic.ac.uk/phyre2/html/page.cgi

A

?id=index)7E L M IR 55, 45 R anl&l 2A P,
FIFHA DO BEAC R AR RS RuXyn024 Z5F EF T
S, BoRARTORES 23 A& AR AR RLE A
i JEfEAR ) AR T R HAEH(E 2B). xR
BRI 3 A JEE NIRRT
i, 459 B X ASN55., TRP95 ., TYRISS .
TRP316. HIS221. TRP324. LYS58. TRP328.
GLY263 F2HMELEMNAR G, FIHH%E
ARHEI KT 0.5 keal/mol.
2.2 rRuXyn024 BJ5RIEFERZH 4 947
FEAGIHE T A H IPTG X #E 4] rRuXyn024 K%
FFUE BL21(DE3) AR SE 755 , 240 Jf a8 3 6 75
W, BDIRBU R, #il SDS-PAGE Al L i
LB H rRuXyn024 (A TEN, 4 Western
blotting X} rRuXyn024 (13 kMt —AwIA (&
3A) SR BN, SAREH KRG HEGKE DM,
rRuXyn024 78 E PR3] T R ERIE(KIE
3), ZZERIGH T Western blotting 25 HAATIESE
SR, RFRAM rRuXyn024 DI RIE A1
TR S ATTRE T, Ho T i Rk B IR (UK A 2)

bp M 1 2 3 4 5 6 7 8 9 10
2 000
1 000 1 100 bp
750
500
250
100
B 85 Q60041 Endo-1,4-beta-xylanase B Thermotoge neapolitana
P10478 Endo-1,4-beta-xylanase Z Acetivibrio thermocellus
D5EY13 Endo-1,4-beta-xylanase/feruloyl esterase Prevotella ruminicola
o6 P49942 Endo-1,4-beta-xylanase A Bacteroides ovatus
. E P48789 Endo-1,4-beta-xylanase A Prevotella ruminicola
71 RuXyn024
A
0.20

1 RuXyn024 YU TFEEA)RERFLFHM(B)

PCR =¥
Figure 1

VKIiE M: KR Marker; JKiE 1-10: ¥46TH

Identification of the transformants of RuXyn024 (A) and its phylogenetic tree (B). Lane M is the

nucleic acid marker; Lanes 1—10 are the PCR products of the transformants.
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Acceptor =5

C

TRP328ALA
TRP324ALA
TRP316ALA
TRP265ALA
GLY264ALA
GLY263ALA
TYR232ALA
PRO227ALA
TYR226ALA
ASN222ALA
HIS221ALA
SER220ALA
GLN219ALA
SERI89ALA
TYRISSALA
GLN98ALA
TRPISALA
LYS58ALA
ASNS5

o]
o G @ e
o (g @ @
E‘z‘%’. " 4 65 556 59
@ %o oo
® °n (" @
I
Méo
Interactions
r—van der Waals mm Carbon hydrogen bond

5 Conventional hydrogen bond ™ Unfavorable donor-donor

-0.5 0.0 035
Mutation energy (kcal/mol)

1.0 1.5 20 25 3.0 35 40 45

B2 RuXyn024 BJEIFRER. 7 FXEMARERITE
Figure 2 Homology modeling, molecular docking, and alanine scanning of RuXyn024. A: Homology
modeling and molecular docking of RuXyn024. B: The interaction between ligand molecule and the amino

acids of RuXyn024. C: Alanine scanning of RuXyn024.

AT T rRuXyn024 (550 pH. 1R LA
T} i i 32 o 53 W, rRuXyn024 [
i pH 525 AL, 7€ pH 7.0 MBS A —
B R R % vh P R B e KIS e, 7E pH
6.0—7.0 (WM A —8N-FrE M 2% i) . pH 7.0-8.0
(Tris-HCI 2% /i) F1 pH 9.0 (H &R - A E g
IR TR RTEPERY 60%L) |, {HAE pH 5.0
DL R pH 10.0 LA _E D34 B S A (18] 3B). Bl

HIRERTFE , rRuXyn024 15 1 5 71 e hn J5
FEAR A3, 7E 40 °CHFA B K BR T 40 °CAb,
rRuXyn024 7£ 30-70 °C/a] BE {4 5 fie K3 2 1Y
70%L) F, 28] rRuXyn024 BAT G502 1 2 g i i
(F3C) T T 32 M 7 1T, rRuXyn024 28 30—55 °C
FiAb PR 10 min J5, HIRRIGTETA 80%LL I,
H 21340 PRI R A 55 °C, HIER AT Ik 5 T
KX TR, BHE 60 °CH5E 40k £1H 1k,
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JEY S FEESE R R, rRuXyn024 X A B
FEPN B K AR A 15 7, 4R R LA 2 KA 5T
RWAFEES TG, X h e de EJoTe b, &
BA A A rRuXyn024 i AEE R Y1 (K] 3D).,
BEE s J 25 R BN, rRuXyn024 1 Ko T Vi

120 (—o—Temperature dependence

= Thawasal talavanan

0 L 1 1 1 1 1 1 | | 1 1

25 30 35 40 45 50 55 60 65 70 75

7/°C

3 rRuXyn024 BYRIEFEEF 45T 547

{8}y 18.8 g/L F1 82.6 pg/min (A H).

&)@ B AR LA S PR RIX rRuXyn024
IHPERIZ AR 1 Fr7s: 1 mmol/L A1 5 mmol/L
# K", Na'll & 1 mmol/L Ca®" %} rRuXyn024 &1
JCW SR, {H 5 mmol/L Ca> i rRuXyn024

0.35 {
0.00 | I— - s s
Wheat straw Microcrystalline Chitosan Carboxymethyl
xylan cellulose cellulose

Figure 3 Expression and enzymatic characterization of rRuXyn024. A: SDS-PAGE and Western blotting
analysis of rRuXyn024. M: Protein marker; Lane 1: Untransformed E. coli cell lysate; Lane 2: Disrupted
supernatant of E. coli expressing recombinant rRuXyn024; Lane 3: Cell lysate of E. coli with recombinant
rRuXyn024; Lane 4: Western blotting analysis of rRuXyn024. B: pH dependence of rRuXyn024. C: The
optimal reaction temperature and temperature stability of rRuXyn024. D: Substrate specificity of

rRuXyn024.
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F1 £€RBREF. MHEFARGETIR rRuXyn024 5EMHERIR M

Table 1 The effects of metal ions, inhibitors, and detergents on the activity of rRuXyn024
Item Concentration Relative activity (%) [ Item Concentration Relative activity (%)
K* 1 mmol/L 97.20+2.15 EDTA 1 mmol/L 42.10+£0.56
5 mmol/L 98.50+0.85 5 mmol/L 29.10+1.67
Ca*" 1 mmol/L 97.104+2.36 SDS 1 mmol/L 50.40+1.52
5 mmol/L 47.90+2.50 5 mmol/L 3.4042.70
Na* 1 mmol/L 99.80+3.29 B-mercaptoethanol 1 mmol/L 81.40+2.19
5 mmol/L 106.80+1.60 5 mmol/L 7.90+1.05
Mg>* 1 mmol/L 74.90+4.08 Tween-20 0.10% (VIV) 91.50+1.45
5 mmol/L 50.80+1.49 0.50% (VIV) 86.50+1.55
Zn** 1 mmol/L 74.50+5.42 Triton X-100 0.10% (VIV) 90.40+1.49
5 mmol/L 41.30+0.32 0.50% (VIV) 96.30+2.39
cu?* 1 mmol/L 53.00+2.40 DTT 1 mmol/L 85.60+3.08
5 mmol/L 2.20+0.22 5 mmol/L 88.30+1.28
Mn®* 1 mmol/L 146.90+6.58
5 mmol/L 135.80+2.61
Ni** 1 mmol/L 53.10+5.23
5 mmol/L 28.60+2.63

WEPERRIR T 52.1%; Mg™. Zn®", Cu I Ni*"%}
rRuXyn024 MR BAMGIER, U
5 mmol/L ) Cu®" JL P rRuXyn024 52475
SR, Mn* B BI45% T rRuXyn024 HyiGHE, H
' 1 mmol/L F1 5 mmol/L ¥ Mn* 4y 5| &
rRuXyn024 JGEMEIRE T 46.9%F1 35.8%, R
Mn*"J& rRuXyn024 FSRAEHER]

Tween-20 ., Triton X-100, & J M DL K
1 mmol/L ) B-Fidk L BEXT rRuXyn024 f 417 il
VeI 4/, {3 EDTA, SDS # 5 mmol/L
M) p-Fi AL S BN P H AR T rRuXyn024 #Y
{tE. DTT %t rRuXyn024 AYSUHE/N, SR
5 mmol/L /) B-%iJk L BEAJL P rRuXyn024
FEAR R
2.3 rRuXyn024 BEERR =53 47

rRuXyn024 P 22 5 A SME 8077 Wy an 1 4 fie
N, REMERAR R - 8w, il 5 Fh

Yy BAIHYT 44.9%F01 30.5% ; AR DU FIAR TR Z
G S 12.5%F0 9.5%; AR, Uh
B 5 FhrEY B 2.6%.

[\ (9%} N W (o))
S (] S (=) (=)
1

—
S

Released oligosacchardes (ug/mL)

(e

4 rRuXyn024 BIEBREF=4) 04
Figure 4 Analysis of enzymatic hydrolysis products
of rRuXyn024.
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2.4 rRuXyn024 XFEFFRY7K 7

rRuXyn024 Xt 5 FRAVEYIRSFF A K AFAFE
WA 5 s, rRuXyn024 i KA 197K fii AV FH %
g, FARSIRZ, SREFIMCSERES, ERR.

Release

. m
0.0

Rice Wheat Soybean Corn Rapeseed
straw  straw  straw  straw = straw

&5 rRuXyn024 3t K {EIFEFFR97K fRAE
Figure 5 The hydrolytic effect of rRuXyn024 on
Crop straws.

3 Wik
3.1 pET-RuXyn024 3Ri&# &R E M
RuXyn024 BF 5547

RBEKRBWPTEZR T RuXyn024 5

B 5 7K K # (Prevotella ruminicola)(& %5 .

P48789) ) B-1,4-IN VI AR M R 2 R il o

# 2 rRuXyn024 535 KREFEERI ST

Table 2 Comparison of rRuXyn024 with some xylanases

[F PR — 52 T RuXyn024 HABEF K
FEREZR I 10 MBLRIEERRE S, B B TSk o 18
TR T R (B/o)s AR ZE R T P R R 45
KRR, ARV S RuXyn024 454 1 F
K, ETTGEH DL b 2 58 AT BB 52 RuXyn024
TR B S B LR o Hoh GLY 263 28748 il M 2 iR
JG 75 fEikF 4.4 keal/mol, W GLY263 n]fig
£ RuXyn024 MM R R ¥EE U EH 2R
YEM .
3.2 rRuXyn024 FIFRIAFBEEF 55 D

Wit SDS-PAGE #1 Western blotting /34T,
INT rRuXyn024 HENERE, I HizlgE%
DL IATE AETE o i — 2% 3 rRuXyn024
PR REE AT T 4007, 3 580 R RN T T
TXTHGER 2).

rRuXyn024 KM )2 /) pH HHivE , 78 pH
5.0-9.0 B, HERARBHE J1 BEE R IFTE 60%L) |,
X5 Joshi A5 T A — IR T3 SR A4 A SR il
FEARL . SRR H i pH YO IR, HEE ) 20T
B, X ATRER N it & el (1L pH &) a4 2 11 T
) = Ykabby, (AR R R, T B T
AR S 20 Ml B % rRuXyn024 11540
RBHAE 30-70 °CHREAAFFI Y, X H
L i 3H A H At A R WA T 82 Y S
WEE o rRuXyn024 [Tt #4PE o Br 5 R R W

Source Molecular

Optimum pH and Substrate

Main xylo-oligosaccharide References

weight (kDa) temperature products
Rumen metagenome 67.0 6.0, 50 °C Wheat straw xylan X4, X3, X5 [17]
Hot spring metagenome 40.0 7.0, 80 °C Beechwood xylan X2, X3 [18]
Luteimonas abyssi, XHO31T 45.0 6.5,30°C Beechwood xylan X2, X4 [19]
Rumen metagenome 41.5 6.5, 40 °C Birchwood xylan X2, X3, X5 [20]
Anaeromyces robustus 44.0 5.5,40 °C Beechwood xylan X2, X3 [21]
Jonesia denitrificans 52.4 7.0,55°C Beechwood xylan X2, X3 [22]
Rumen metagenome 41.0 5.0, 50 °C Birchwood xylan X2, X3, X5 [23]
Rumen metagenome 40.4 7.0, 40 °C Wheat straw xylan X2, X3 rRuXyn024
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rRuXyn024 A B4 475 A R 4% . Cheng 2512
PIRIFFEHE—2B RS T, IR B I E P R 4 v
G 11 R 3R W Tl 96 B MR A 25 M AR E
rRuXyn024 ) i i B Al pH 4351 A 40 °C A1 7.0,
W5 HOR VR 1 0 PR — B2,

TE DT 4 B B X% rRuXyn024 §i544: A4 520
BRI, REEE RS TS ILiE ., Xl 6e
RN &R T 5MRTEE RO S, BUEE
45 2 s e S - R G IRE G, TIT
HOKMAE AP, 502k, AL 2 pid
KB—FIoR A 35 B B GH 11 F%A R b
7ZE 1 mmol/L Fl 5 mmol/L Mn*"f£7E F IG5
T 33%F 49%. X Al figfE i T Mn® S5 E§E
O P A B R B L 7= A 58 1A R s Sk el T
FHESR T TS PERY

AR R, EIREMTRRE GH
10 AR Mt A 52 Tween-20 F1 Triton X-100
202030 EDTA M1 SDS X198 B GH 10 A 54
fitg (0 RV AR B 2 AR 81 TR Y i
TN SDS & —FhomA L], RRUS (i
JER S5 H K AEANTT I A, BRI AR M, T
EDTA & —F &R E AR, Be% 5B RV Ir it
4 8 B 44, S e U, Xt A
] rRuXyn024 7] BB JE—Fh 4 & AR L
Mn* %t rRuXyn024 (421 IE X — A5 .
DTT X} rRuXyn024 RY5ZMRAL/]N, FHHZ LT
AN BB 1043 PN B D) 7 A ke S
KRN, HSE E7E rRuXyn024 4544 i
R TTI H A S (A A7 AE S SR , XFF S mmol/L 1
B-5iSL LB E I, MASBEL A B AR
3.3 rRuXyn024 BYESER =495 ¥

rRuXyn024 4™ ) AR = BERIR — 8%
HF, XG2S R
— T 5 7 AR SRR (R AR SRR G o AR SRR AN H R
HEN TEA 75 D CAOBUB AT T R L BR AT TR B A4

W HA L2 Fh 55 i TE R AR DG AR a1, andiAR
b, YU TR MPLALEE, SR ARZEAE
etk & AR R IR e )2 BT ARE
FMsEFEPY MRERREE R 2-4 1
ISR S H e SR 5 0 SE A R 2 8 o8 2 4
A A ko AR iR DY . Ik,
rRuXyn024 HA A =S EAR R T .
3.4 rRuXyn024 XFEFFHI7K 2

A7) S TR 0 2 5 00 B 2 1 R FL R
i LR, DURNTRR R REF 4R o i 25 5E
AN, AT e 2 R BORRBERG- 5 A RN i 2 il fe JiE
KRN HK e Y ok, k43
ARIRBER M EELER, BT ARE . LI . A4
PEETR | BTBRIR A & GRS, R R M A R
BEVE A B 20O, /N2 G o 0 AT 7 A A
T RO, XBR R RERA ST
rRuXyn024 Xt 5 FhFEF A9 R AK@EAEH, B
rRuXyn024 Xf £ K F5FF 0B SR, BR&
rRuXyn024 7E4& = TR AR B P iHE kg
FLA BRI FHE 7 o AR RBEBEAE S —Fh AL
Yo REG, E RIL TR O ST TR 20
5, EEPRVTILT SR | A r= M AR et
SHTHALR MRS SRR, B TE AR AR AR VED
b T T 7 B 5 S P AR SRR (R AF 98 AT B =2 AR
PR ST HGE T —FP 8 9% H 1 GH30 5%
A IRMERG , Z B REA SOK A2 RS AR &
et ARD M I A 0 o — 4 E R AT R
fiff FH A SR 63 13 2 B4 T LAt

4 Hik

AHIEFERN T R A o R P 23k 1 B E A
A BHEF rRuXyn024 . rRuXyn024 it 358 1~%
B, BT GH 10 5805, i Sy it B2 # pH 43
5 40 °CHI1 7.0, HAT G2 SOV o SEET4fE
FEFHARTRER rRuXyn024 B KIEY) .
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Mn®" fig % T # £ ¥k rRuXyn024 £ 1% ¥ .
rRuXyn024 GBS A SO 2 TS AR RMK G, 3
B R =R AR K A7) . rRuXyn024
REMS D B Z RV RVEYITE T, FE TOKF .
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