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ABSTRACT

Proteins are the functional material basis for life, the organic macromolecules that
constitute cells and the main undertakers life activities. However, the execution of life
activities can’t be accomplished by a single protein. Almost all biological processes in living
cells are mediated by the complex interactions of proteins. Therefore, the identification and
analysis of protein-protein interactions is critical to determine and understand the function of
proteins in biological systems. At present, there are many techniques to obtain information of
protein-protein interactions, among which chemical cross-linking has been widely used in the
study of protein-protein interactions because it is applicable to stable true interactions and
frozen transient or unstable covalent bond interactions. Chemical cross-linking also has
significant advantages for the structural characterization of individual purified proteins and
protein complexes. The identified cross-linked residues/peptides in the cross-linking provide
distance constraints that help to determine three-dimensional structural models.

The specificity of chemical cross-linking agents is one of the most important
characteristics to be considered in cross-linking experiments. On the basis of traditional
cross-linking agents, screening and developing new chemical cross-linking agents is still a hot
research field, especially for protein cross-linking agents. However, at present, protein
electrophoresis of SDS-PAGE or mass spectrometry is still the main method to test whether
chemical cross-linking agents can occur between proteins and the efficiency of detecting
protein cross-linking after using chemical cross-linking agents. Protein electrophoresis of
SDS-PAGE is a complicated and time-consuming method to detect protein cross-linking,
while mass spectrometry requires expensive equipment. Therefore, we conducted this study to
develop a rapid, simple and high-throughput method for preliminary screening of protein
chemical cross-linking reagents in vitro.

This study constructed with histidine labels and red fluorescent protein (mCherry) gene
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plasmid vector pET29(b)-mCherry, with red fluorescence protein (mCherry) and no labels of
soluble green fluorescent protein (soluble GFP, sGFP) as experiment material, with the aid of
histidine labels and solid medium (Ni NTA Beads) adsorption characteristics, two chemical
cross-linking agents of formaldehyde and glutaraldehyde was carried out on the two kinds of
fluorescent protein crosslinking. In the study of cross-linking of fluorescent protein mixture
with equal molar concentration, the optimal cross-linking concentration of cross-linking agent
was preliminarily determined by detecting the fluorescence intensity of sGFP in the remaining
solution after adding the same amount of Ni NTA Beads. By simultaneously turning on the
laser confocal microscope at 594 nm and 488 nm excitation wavelengths, the Ni NTA Bead
was visually detected to check whether the cross-linking effect occurred, and the software
Cellsens Standard was used. The software calculates the cross-linking efficiency of the results
captured by the microscope. In order to further verify the sensitivity and stability of this
method, we designed a trace detection of non-equal proportion of fluorescence protein molar
concentration cross-linking. Under the premise of relatively small amount of one fluorescent
protein, the addition amount of the other fluorescent protein was changed to observe whether
the research technique could still detect the cross-linking results quickly and sensitively.
Finally, we used the traditional SDS-PAGE technology to assist detection, and the
cross-linking results of glutaraldehyde and formaldehyde at different concentrations on the
two fluorescent proteins were further verified providing the accuracy of this research
technology.

The experimental results showed that the pET29(b)-mCherry plasmid vector was
successfully constructed, and the red fluorescent mCherry and the high soluble green
fluorescent protein sGFP were induced and purified. The experimental results of optimal
cross-linking concentration showed that the optimal cross-linking concentration of
glutaraldehyde was 1.0%, and the optimal cross-linking concentration of formaldehyde was
1.5%. At this time, the fluorescence intensity of sGFP in the corresponding protein solution
had the lowest value. Laser confocal microscope observation and statistical results show that
the efficiency at the same time at the excitation wavelength of 594 nm and 488 nm, the

experimental samples present dual fluorescence (yellow), two kinds of cross-linking agents of
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all experimental samples have been cross-linked, and the control group containing only
mCherry displayed in red fluorescence, and the concentration of 1.0% glutaraldehyde
cross-linking efficiency and 1.5% formaldehyde concentration of cross-linking are highest
groups, in which the efficiency are 95.6%, 90.9% respectively. The non-proportional study
showed that the cross-linking effect could be detected sensitively even when the fluorescence
protein solution was 3 pL and the concentration difference between the two was 27 times.
SDS-PAGE results showed that there were specific bands in the samples of the two kinds of
cross-linking agents, and cross-linking occurred in all samples, which was consistent with the
above experimental results. In conclusion, this study provides a simple and efficient
visualization technique for the study of protein chemical cross-linking reagents in vitro, and
also provides a technical possibility for the preliminary rapid screening of a large number of

protein chemical cross-linking reagents in vitro.

Key words: Fluorescent protein; Chemical cross-linking reagents; Fluorescence detection;

Cross-linking efficiency.
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X E BSR4 B S5 A B AT DL A 2 R RO T a4 B0

B, HPA RSk 5 B8 H (wild type GFP, wtGFP)TE KT B h ik, 4
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B-r BT, HA KON o127 R A PG BFFRWT, VOSRIKI TR e
Wl B B E AL K T RE, TEA G e AR R AR, bk, BFAETY DsRed JEATH FE
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mCherry 96 B 9k, BRAARS A HE— D4k CFE R TR Z) 15 min) , UK
KA ARG K Ty 589/610 nm. AFFEERY], ToIRAE N ik /2 C dmdkdT b & 4h
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AL A TR TR VE B I A R OR A5 £ BT A R AR TE . Ty
@, I EEAE K L2 M AR, L U T e -5 0T R R R R Tk
5 Ce HI) RERM.

KA [ SR AE IR AR B pH B 75 B AL RS I G2 KV R 0 T 1, T
WEAE N — PR AN B A BRI )2 F T I e A o 8] 8 A AT 7E 2 P 26 A N S0, B
R T 75 ) ELAR 25 BRI 8 o B A 2 A R R L R 2 2 5 R ae X R &
A, CHENHATEAREDNT . NAEYHEAR, TRMEZESE. 3 20
22 60 FEAR ISR, R EECHH TREME RS AR, SRR
. RIS HAR L GRREY, HA 2 N T 280
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1.4 HATHBEEX

FEBT R SCHR SCIO AR, FRATT R AN 7 S ISR E B 1 o B 7 A3 )
W00z, EAFREEZERFIZCESS, 8 SDS-PAGE HARBEAT A I 52 3L
R, B A FUESE AT 0, 2SR QA O TR T B
{H SDS-PAGE # H B UKkl 8 A AZIRACR, X — 1R P IR E BT, FE K,
BT E B RS BRBCR R S, WA BT WD AL 5. Bk BARRERS 1 —
RN A TR 22 IR TE] B A2 I, H L S 5T H S, 1 B0 R R B A
I3 YA S A R i B A R S B 15 AR R ) AR SR B RO A ) L, )
FEARTC AL S A

LRI, A0 52 TR B A5 R AGE I B O DAl e il A B R B S8 R B R T A e
I Rb kS ELINEAIN PSS ERY NGV E B S i s M b Y 17 N s a1 2R
FhASIE] ) 96 't 2 (A A AH A 5 Ni NTA Beads, % S AN G 18 79 b 22 6551 49
AT SR RN 30 A N [ A A5 X 5 I i 55 R W SR R ARR, R B
R AT IR EE R, #EATACBRAR Givh, DA R —Fha] DApas . el mnd s
For A 22 A8 TR B 5 ) R S IR AAR o A R A B ) ) S IR R 3R R T T V2%
MR 23 35 B A “ A8 BRI BT A5 7 126 « T R A S A% S I E 2 o B 7 4ot 1)
N -

10
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BE MRS

2.1 sEHMH

2.1.1 kS R

(1) witk

KFF i DHSoH T8t d, KT BL21I(DE3)H TAMNEHE A RE,
N ZEARAT o

(2) ki

pET-29(b). pET29(b)-sGFP LA & 1305N-U6-2xSap I-MG Hi A 5256 = AR 17
2.1.2 EERFA

# 2.1-1 EEHH

Table. 2.1-1 Main reagents

R A
DL 5000 DNA Marker

e EZ AR ER AT
DL 2000 DNA Marker
PCR J5k} AWML ) FRAF

EMEH R (kanamycin) , B-FitkZEE, Y
HH 2~k (TEMED) , 5#P%-B-D-fin
FAEABETAPTG) , Tris B8, + ki JEEREKT (Solarbio) FHLARAF
MR (SDS) , FALH (CaCl2H,0)

2 = i R-250

HZAR [ 25 SR A A 2l A IR A R
SO MBI PR B Sigma 2 ]

KR, BRERH KA KA 22 G ARHAT BR 2 7]
A (NaCD , W=8F CHD FE 245 S B A GGR A BR 2 7]

His #7525 25 H 4l A0 3 57 & (B W B JE AR
MR, PR, VRS
Bradford & ¥ 5 2 377 & B REVHE ARG R A A

B REVEARAIR AT

11
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37% T

5xSDS-PAGE Loading Buffer

Ni NTA Beads

IR e (AP)

PR AT I A A
RN AA A
s T R AT IR 6
S 0 A R

2.1.3 FEMNBEE

*2.1-2 105

Table. 2.1-2 Instruments

REEA N ths) KRN

BOLI I B FV1200 A B B2 S

IR FYY-2 Stovall Life Science

JTNEREZR TY-80A FIZTT RIS A R 7]

LK AR JY300E B RS H IR A 7

7 0 7K ) 5 A 1Q 7000 i R R AR A

B SE 2 Applied Biosystems® 2720  ZEER & H /KB FigEA RA R

ST B 0 28K T LDZM-60KCS g R BT AR

s TAES SW-CJ-2D TR A PR A T

TER T A GFL-230 R T SR ity A 28 B 2% A7 PR )
pH it PHS-3C iR R AR IR A A
TEYNEARFAARAX NightSHADE LB 985 BERTHOLD TECHNOLOGIES
L~ BT KT AR2140 WEHERSR S (Rl HRAF
A RE TR A SPX-250 FACER b BHEARAF
itk eI A & U oL 5810 R FEER KRB A IR A A
RIQLIE=' 95y NO.7104 ERIR T S T R A IR A E
R A% R 58 3500R L REERHCH R A A

/INRY T L K CA-9980 BIO-RAD

Bio-Tek T HFAgHR1X EPOCH2 BioTek Instruments

TR P YRR A JY92-1ID T Z AR AR A T

2.1.4 PCR 5| ¥R kil ¢
PCR 5|¥ R & 8B MR E R AT A G HAERIERAER) A 75 %
Ty o, e ) 2 ) SR R A T 0

12
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2.1.5 BFES FEERECH)
2.1.5.1 LB 53R %
10 g AR A MR, 10 g SALEN. 5 g BERESREY), EZE 1000 mL, pH7.0,
[l A 3 R AL R 1.5% (m/v) B ELB B IE# . 121°C, 1.034%10° Pa, 20 min.
2.1.5.2 FEERIECH
(1) W HEEC AR
# 213 WA

Table2.1-3 The Chemical solutions

IR FR W il 7 v
1 mol/L CaCl, K% KPR E 14.7 g CaCl*2H,0, SEAZE 100

mL, 0.22 um FLit JELS i ERRE, 0%, B
10 mL, FHtpidBFR. WEMHE, PfFF-201C
%H.

0.5 mol/L EDTA (pHS.0) FRE EDTA 186.1 g BT 800 mL [1) 25 & T /KH,
7o, NaOH 45 pH, MG eRE 1

000 mL, MEifmEKE, SiRRAF.

1 mol/L Tris-Cl (pH 8.0) 121.1 g Tris 5% & T 800 mL M5 77K, 780
fi# )5, W HCLEY pH, AHFIERE, 5% 1

000 mL, %% )5 &k K.

50 mg/mL RAPEE R AT 500 mg iR KA R E 9.5 mL 5T /KH, 0.22
um AL S BERR B, AR AR MR H T,
20°CIRAT -

10 mg/mL ¥ B B 77 7 K 5 LT RSP AR B #1850 mg R % 5 mL &

B, 4r3E% 1.5 mL ¥ Eppendorf & 1, #rid

WAFR WP B, -20°CHRAT .

13
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() 2 B 2 i 1 it Ak i)
% 2.1-4 HEMARAE R AAEAR A

Table 2.1-4 Reagents related to purification of His-Tag labeled proteins

A4 TR e il 7 i
ZU# (Lysis Buffer) 0.78g NaH,PO4. 1.754g NaCl. 0.068g imidazole

SEZF A 200 mL JE T 7K , NaOH 74 ¥ 18 5 pH 2 8.0,

0.45 um JERT JERRTE, 4 CLRAF -

Ve (Wash Buffer) 0.78g NaH,PO4. 1.754g NaCl. 1.70g imidazole &
% 200 mL T /K, NaOH &R+ pH £ 8.0,

0.22 pum JEMT JERRTE, 4 CLRAF -

Vel (Elution Buffer) 0.78g NaH,PO4. 1.754g NaCl. 1.70g imidazole &
% 200 mL JCEE/K, {§ A NaOH %R T pH &

8.0, 0.22 um JEMTJERRTE, 4 CIRTF,

(3) B2 25 4 ] 25 A AH QT
R 2.1-5 % A2 UM R I

Table 2.1-5 Preparation of competent cell related solutions

VIR Al 52

0.1 mol/L CaCl, HUH A% 47 149 10 mL 1 mol/L CaCla IV 17 Wi fi#t
%, TH/KFERE 100mL, BETUKEZE0C,

0.2 mol/L CaCl, 10 mL 1 mol/L CaCly W AFWR %, TCHE KM

B2 50mL, BTKERO0C,

20%(v/v)y H il 200 mL H & T 1 000 mL LK, 78504
WS G, AEBUM IR KE S, FRid
LR WEAHE, AH)E, 4CHH.

14
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(4) /NEFEEUF R DNA 2R TR

* 2.1-6 /NEFIF TR DNA 22022 0

Table 2.1-6 Lysis buffers for the preparation of plasmid DNA in small quantities

AR

A ik

BT

T T

VAW I

50 mmol/L i %j §% . 25 mmol/L Tris-Cl (pH
8.0) . 10 mmol/L EDTA (pH 8.0) , 6.895X

104 Pa, @& EZ&VKE 15 min, fRAFT 4C.

0.4 mol/L NaOH F1 2% (m/v)SDS 25 1A FIE &

MR A ATREIR I, R RA .

5 mol/L ZF&4 120 mL, VKZ 8 23 mL, L&
K 57mL, RE¥E)E, FERERET.

(5) B i B Dok P LK A SR T
% 2.1-7 Bspi

ot 2 FEL KR R

Table 2.1-7 Agarose gel electrophoresis related solutions

VIR

A ik

50X Tris-Z& (TAE)

10 mg/mL &t Z.5E(EB)

6 X HLJK IR S i

242 g Tris T T 500 mL ddH.O, 57.1 mL
VK.~ 100 mL 0.5 mol/L EDTA (pHS8.0)5E %

2 1L, NN 1XTAE,

1 g R BT 100 mL ddH.0, HiiHEE

TR, Rt R AT, ERTT RS

REPE 40 g. IR (BPB)0.25 g - HI KT

FF0.25 g 2 & % 100 mLddH0, 4°C{RA7.

15



N S VRS

(6) SDS-PAGE HLykHH <&
% 2.1-8 SDS-PAGE HLykAH IS 1A

Table. 2.1-8 SDS-PAGE electrophoresis related solution

HEAFR AR

30% (m/v)fif % 1% 52 i WG 29.2 g O MG A% 0.8 g, ddH0 50
mL, WHEETEEM, EFF 100 mL, il
FE R 4 CIRAE

1.5 mol/L pH 8.8 Tris-C1 73 & ik 22 itk 18.17 g Tris Bi%, ¥k HC1 ¥+5 pH (£ 3.5mL) ,

EARZE 100 mL, BG4 CHRTE.

1.0 mol/L pH 6.8 Tris-Cl ¥4 i 22 i 12 g Tris Bi%, ¥ HCl1i75 pH (£ 7.5mL) , &

HE 100mL, B 4°CHRAF.

10% (m/v)SDS ¥R 10 g SDS, ddH,O 100 mL, SE&¥fi), =ik
ﬁo

10% (m/v)id i FR 4% (AP) FARTHEERCH], 0.1 g AP 900 mL ddH,0, 5844
FiEAE T o

4xSDS-PAGE FFEZE I 200 mm Tris-HCI (pH 6.8), 8% SDS, 0.4%J: [} 15 ,
40% H i -

10xSDS-PAGE Hiik 2% /il K2 B PR TAREL 144 g HZER. 30.3g Tris Hl

figZ 1 L LW /K, Bl pCA 10xLamining 247
Wi, A B 100 mL 10xLamining , 10 mL
10%SDS ¥ iFiRE 2 1L LK, BN 1xSDS H
VKGRI -

16
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2 =i R-250 YLt 2 = R-250 0.25 g, VAT 10 mL KBS ER A1
45 mL Y, ddH.0 45 mL, $HidE, gk 3k
RN, SR .

NG 100 mL VKBS B 78 28 1 L LK, EIRIRA7 & o

2.2 SEWHE

2.2.1 FALEE ) &R 8 K AT B RS2 S 4

(1) WFEN: BOH AR R A ) KA B DHSa. BL21(DE3), T#i#a
i, TGHE H R BT K ¥ Eppendorf 8 A, T ARG R -80°C o KT
JEHHERRIR, RIZRIEHEFT 2 LB [P, 37 CHEIR BB I A%

(2) PEBUHIEAL R DHSo. BL2I(DE3) ¥R, #EME| 3 mL ASHiAERK
LB AR, 37 CIRGRIFE 12h A 4. 1:100 (1 L4 12 s i e A 31 150
mLLB AR #7%E, 37°C. 200 rpm JR¥FH 177, £ ODeo=0.4~0.5.

(3) FERHWEAM T, LIREH B2 TA T 50 mL T B0, UKE 15 min,
fZmf s b, TR PRI TR R AE .

(4) FFETFAEOHL, 4°C, 5000 rpm 20> 10 min, [EYCZHAL.

(5) & LIEW, B0 10s, W RI

(6) TH¥A 1 0.1 mol/L CaCly i VRZ &AM, VK EFHE 15 min.

(7) EEBRE)F(S), 20%H AT 0.2 mol/L CaCl AR A, BOEET
VK B BIF AN, &R0 100 uL 432 24 1) 1.5 mL EP &+, B T-80°CHE1K
T UK A ORAF o
2.2.2 B A B I3RE 52

FIEERR AR pET29(b)-mCherry, ¥ 34 H 193 K mCherry T & RIH 500 R :
W51 N: BamH 1EEYIN &, F:5°>TATAGGATCCGATGGTGAGCAAGGGCGA
G<3’, T R: Sal 1EEYILI A, R: 57 >GCGCGTCGACCTGTACAGCTC
GTCCAT<3’ .

17
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2.2.3 PCR ¥ R B2

NERTG A BamH 1 1 Sal 1 BEYIAL AU mCherry 2K F B, ## pET29 (b)
-mCherry B4k, PALASZR S R TZ I FRL 1305N-U6-2xSap -MG AR, 7L
TRFRZR (K 2.2-1) #47 PCR XM (£2.2-2)

% 2.2-1 PCR Ak &

Table 2.2-1 PCR reaction system

%l fi AR
Template 0.2 uL
Forward primer 0.2 uL
Reverse primer 0.2 uL
dNTP Mixture (2.5 mmol/L) 0.4 uL
MgCl2(25mmol/L) 1.2 uL
10xLA Buffer(Free mg2+) 4 uL
LA Taq(5 U/uL) 0.2 uL
ddH.O up to 40 uL
# 2.2-2 PCR RN R
Table2.2-2 PCR reaction program
G TR A4 TR TREE(C) I 1) T E
1 Ak 94 Smin 1
AP 94 30s
2 Bk 55 30s 35
JEfif 72 30s
JEfif 72 7min 1
4 TR 4 e 1
2.2.4 BV B I M

N T H AR pET-29b(+) LA X PCR P29t 4T BamH 1 Fl Sal 1 XUEEY), PAE
ITHE R R R N, LA FEFIIA R (40 uL) TN 2.2-3,

18
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% 2.2-3 DNA [ 1] Je WAk %

Table2.2-3 DNA digestion reaction system

vl i AR
pET-29(b) or PCR 74 30 ul
BamH 1 0.5 uL

Sal 1 0.5 uL

3.1 buffer 4 uL.
ddH,O up to 40 uL

2.2.5 FEVIE 8 B B A BRI 2E4L

A8 FH BN W o i TR WA 2, 42 R 26 0 BH 5 2D SRR AT XU D7) /5 28k A AT
H 0 B aiqh TAE
2.2.6 HEERMN

(1) B RR 2.2-4 FIEERMARR (10 uL) , KA ST ARIE ) PCR
RBEH

(2) HHBBRR RS G, FRE RN 2-3h, B 16°CHAT I ROIER.

R 2.2-4 EAR R R

Table 2.2-4 Connection reaction system

L%l il PR

ERLS 10-100 ng

R A B AR EEIRE 3-5 1%
T4 DNA Ligase 1 uL

10xLigase Buffer 1 uL

ddH>O up to 10 pL

2.2.7 KL REERE

(1) 4a 2 58 B BURL AT DHS g 52 A ZH M BN UK & Rl 5 min, HX 0.2
ul~0.5 uL BRI BRSZ S, [REWRET 3-5 K.

(2) FEIIN R (B2 S N UK &, VKB 30 min.

(3) K FIHEL ARG, 42 CHEIEKIE 90 S, FRIKE 3 min.

(DT HF TAEGH, 758 Bk sL 5620 SR 11 Eppendorf & H i 700 uL LB
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WAkRE IR, 37°C, 180 rpm, E 7% 1 h.

(5) HIEH )5, 5000 rpm/min, &0 3 min, {EHEF TAE & HiE LG,
Fol R 575 I AR oy R A

(6) WA BT RIHERPUEME S FRE B, 37CH R BB R,
2.2.8 H¥% PCRIREMIESLEEEHT

(1) 7 PCR AL

a. %I N3 2.2-5 7 PCR SN AR @ ST ARG IIAA Z2(10 L), — R SEE i % 40 4
T

b. T TAEGH, IR I B S A 3 IR I 1 B ER R
FEFREFR M A R —EREZR, FEEDRHESLE T PCR RN,

c. ¥ M SRAERIR R RERITIRS, FHAEREFRILA PCR & 4t
FESFric, MEARMCULI—E, AREHBARR, DI 5 saEmPhik R 1.

d. EEDE b, ¢ B 258 ORI N 5 IR RE i R

e. FIRTARGHIG, ¥brlf 75 HIRILR TR BN 37 C1H iR 5 7= 76 5] B 15
I, FHKHEE.

f. PCR N 5286 48R 2.2-6 FL 7 ¥ B i##4T PCR M.

g. MKICHRIC B N4 S S5 PPk AT B e b ki fLvk . 1 Marker 1EAT
e, FETTE DNA BRI E HIURE R 2641, Bt LI B 5, B RA T v
B

# 2.2-5 PCR [ Mifk &

Table 2.2-5 PCR reaction system

il i AR
Forward primer(20 pmol/L) 0.1 puL
Reverse primer(20 pmol/L) 0.1 uL
dNTP Mixture(2.5 umol/L) 0.8 uL
MgCl2(25 mmol/L) 0.6 uL
10xBuffer(Free mg2+) 1 puL

Taq polymerase(5 U/uL) 0.1 uL
ddH>O up to 10 pL

20
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%% 2.2-6 PCR R MNFEF

Table 2.2-6 PCR amplification procedure

FEF bR S (A HEE(T) fif 1] TEIREL
1 AL 94 5 min 1
Ak 94 30s
2 SEDS 55 30's 30
IEA 72 30s
3 FEAE A 72 7 min 1
4 TR 4 oc 1

(2) Pl rE

a. & PCR 2SN G, WHEHILH K B R AT — P % .

b. BUKH /G 8 10 mL 3e88E, MHIIA 3 mL & -RIBE RPN LB A s:
FRAE, HST R A SRR e IR R XN S, XS BRI T
REF TERAYE . 5 B s B BRSNS R, 37°C, 200 rpm, 1 RREIR.

c. WA EEFEME IS ISR, 5N R 2.2-7 6 R, X H AT BamH I M
Sal T XUBGY], il e 15 H 4l N SN B

d. BeV)EE e, wEEH AW 2 DM, MiFLRRinidiEE2n
A -

% 2.2-7 BEATHEY)EE R AK R

Table 2.2-7 Recombinant enzyme digestion to identify the reaction system

%l fi AR
1EH 7 5 (R JBURE 3uL
BamH 1 0.2 uL

Sal 1 0.2 uL

3.1 buffer 1 uL
ddH,O up to 10 uL

2.2.9 JFiki DNA HIHREL

(1) EE TAEGH, K RIFFRMHE RN 1.5 mL Eppendorf &, 4°C,
5000 rpm, &0 Smin, FFEIE, WO 12S, WHERREE TR

() FEAIIN 200 uL R 1, EEEE, Witk FREATSEiT.
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(3) TRIBIREUFURL A S, SN 400 uL IR 1T, BB 5~7 Ik, 2@
I AN IS 5 min, T 85 0] WALRIE Y HIL, 1FE B FUR. DNA SRR

(4) FME AN 300 uL AW I, 3280 4~6 IR, RSV

(5)4°CF, 12 000 rpm, &L 10 min, WL 700 uL 752 28111 Eppendorf
B, ORI IR .

(6) IIAAHFIARFR R 2K ey S0/ 7 X (25:24:1), BT HRGEIX, 4°C, 12
000 rpm 50> 10 min, ¥ _FiE R IRER

(7) 1A E3EWHIN 2 AR TG K OB, RIZUE SRS, 4°C%4F T, 12 000
rpm 250 10 min, F % EiER.

(8) B 1 mL 70% £ EE ¥ 5k DNA, 12 000 rpm 250 5 min, {835 £ BE W -

(9) HEDH(S), ¥ Eppendorf FHE L 30 S, W FIR A8, B 37°CHIE
LB TEEEKR

(10) [ Eppendorf & ] B I\ 20 uL TE-RNaseA 2% (RNaseA K& 20
ng/mL)¥Ef# R DNA, lftsid, -20°CHEfE&H
2.2.10 ZREHERRRL FELVk 2 A

(1) B 0 Pz 4 1) 4%

T ERE BRI Ly FREX 3.5g BEIRRE, M 38 mLIXTAE HLJKZZ 1
W SO INA 3 min (EBERIIL, ARRK ), EIEBTCCEN B ISR By IE,
KR I A . I DNA %645kl EB BHREKIKE N 0.5 pg/mL, BRER
RA), BB, BEAAKCPIHE, R EREABUE AR . S=iRBCE
30 min Ay, ArBRIRREEER B ORBRES, NOIR HFERR

(2) FER LS B HK

HURRYHR , W5 A A 17K A ON FL VA v, DN FELVK R, &g
B2 2 mm. HUE & DNA PR, %8 6:1 LA 6xLoading Buffer,
FATIRS), LFE, 180V, HLK 20~30 min.

(3) A

FI AR SR R4t 360 nm (158416 R % DNA 5l =& &5l 4 —
B, 80 KB R U RIEAT 2l
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2.2.11 pET29(b)-sGFP F pET29(b)-mCherry JF ¥ 551k

K BG4 %, K pET29(b)-sGFP Al pET29(b)-mCherry Jii Ki %5 1k &
BL21(DE3)H 3RS i T%, *PIRIF] 2.2.7,

22.12 BMFOCEANESRE S
(D ZOGEAMPBFRIE

PRI 7S 75 MR G R 1 (0 BB 8 23 Rl T8 R I8 & 100 pg/mL
%) 3 mL LB Ak R: 72354, 37°C. 200 rpm JR¥% 1777 7~8 ho % 1:100 HeFh &4
PR T 200 mL & RABEE R 100 pg/mL 1 LB AR IR A, [RIAF v B0 B2,
T WA [m 4P & 20 3 F T 50 mL & RIAFE 3 100 pg/mL (1) LB ARG =5
37°C. 200 rpm R EEFE, FFEIFEFFEE OD600 A4 0.45~0.55 IFf, A IPTG &
PPN 100 pM, 7E 18°C+ 200 rpm 254 MR ISR B 75 B 50 mL 4H b6
FEFIEWE IR 5~6 h J5, 8 000 rpm/min, 5.0 10 min YAE R 1A, -20°CHRAF

(2) PG AR A

a. BRERGE, MERIEY 0D600=1.6~1.9, KHEME T UK &N 20 min,
FEANFES T 2 KB JE 0 50 mL 2508 W, 5000 rppm 250 10 min Y5 B 14,
Fa A5 HH R 7R IS B O RN AR TR B N IIROK AR b, BT 75 Lk
.

b. %IREE IR DT M 5 mL 24A# K (Lysis Buffer) (1) LM, 78
NEBEAE. IMNEEEEZIREAN 1 mgmL, IINIEEE A BEHI7IEES,
37°CHEIREEFRAE FSCE 30 min.

c. FERA TG AT B OB T 3G UK et rfr, 3E47 768 P R R
[ BRI B] 20 s, TAERSTE] 405, 220 W, &ML 10 min, I BR O A
Ho

d. BAEEHE R, WlE 0D600=0.13~0.19.

e. R 500 pL S KA )5, 12 000 rpm &40 10 min, K _EIER 28505,
Kot A EIG SRR PBS (pH 7.4) H .

(3)wOtE A Mt

MR His bR25H BT 2040120 & Ul WA Bk AT 4, RIS AL 5 7O R E
W
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2.2.13 BMRIEARIAHANE SDS-PAGE &l

(1) ZHHIKE &

#4510 cmx10 cmx 1.0 mm KRS TR PR BB AR 22 B T IO B b, 1) HL VK B 3
BOENHEAK BT, 55 5 min, WEKMERE TR, HKMERRRE,
RIS B 23 T R, AT B IR C A

(2) R H S EN

RIE B R AR TR 50N 28.4 kDa J 28.3 kDa, 14 10 mL12%7%)
B . PRI G IR 78 7R ), T B N AT VRIS, Y R I v s =
AR, FRER)E, BEIMATLEKETE KRS B, EiEME 20~30 min
A, Reor B oE el OKE 57 BRASICAS I B0 58D , #l% EREKE.

(3) s IR IIBCH A

FCil 4 mL 5% RGN, SEBIMANG, RIE B NIRRT RS, K
B N ENIRGE RS, IR B ESART0UZ, AR5 PO AR . ZEIRCE 30~40 min
BIRAAIR TE Ak ], B A FEARBERE AL, B R EFERLAL N R R TR A S5 1
i

(4)FF i ) 2 S B

£ EP BH & iftrid, SM7OtEAKRF IS, &0, HEE RE.
T B JE e AN AL 5 I B & 32 ul, 3l 5xLoading Buffer 8 pL, K&
AT, TERIREIRS) 30S, 65°CA&E B 10 min, HL 18 uL _FFEEFERSL.

(5) HIK

IRESERUG , 12 HL VKA BT RC 1 1) Tris-Gly HIKZEME, LUK G2 i
ZEIT HIKRE IR R 22 . 120V, HLUK 1.5 h 7245, IR ) W 4 30 F Uk tH e e
FEAH] DU B LK

(6) kI gL (o it 1

HIPKEE G, RIS, A8 PN Bl R-250 Gtk 2 wad e, i
B MAE MR Z T, )5 E TP AR R EG 10~15 min. Q25 )5,
ZENRKITEBE 3 K, BINTLETR, R A48 E TR i B s K AT I 2 i
WG, AEE T ACERR 34T, %18 30 min. 60 min. 120 min F [A] 5
Wl i, SO A, IO IR G R B, R EHsREE R Yt R
R R 7 e E Y 40 rpm.
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2.2.14 sGFP E A M EHREAL

(1) BB S0 J5 1Y sGFP _EIETRR, 12/ 4 mL EE A 1 mL Ni NTA Beads
LR, FORERRE S 0 5 1 sGFP BRI Beads, JRNZRASAXH IEEE T &
lh, RRERPMEL GG, MBEAE (B33-1D , THSEZEPEAN, &
OIS EE Beads o 3 PR BN Beads #E4T TR A BV 5~8 IX, B MA 1 mL PBS

(pH 7.4) FE Beads, U 10uL4 CEAE, UFFF—H4&0. 5 1 mL sGFP
REABB I EEMES (thrombin, REE 200 U) 2 TAEKEA 4 UmL, JRS:
AR E , WEIRE 37°C, IR EEY) (K% 12h~16 h) , PAASr 226k sGFP
WA AR (B 3.3-D .

(2) XF &kt M EE V) EJ5 1) sGFP &0, 5000 rpm/min, 10min, Y4E 10 pL sGFP
VI%IJ5 (1) Beads, 5 VIEIHT Beads F£ih, B THOGILRE RS X HLME (&
3.3-2) , Lk sGFP £ g R .

2.2.15 24 BSA BEARHEL

U BRI AE B 4 38 B (BSA) AR SR 4371108 0, 0.125, 0.25,
0.5,0.75, 1, 1.5 mg/mL. Hl{ELFEF, FEEGIRTTRE, Wik PBS (pH
7.4) AR IEBRRETR -

(2) &S pL FRREIF (A [F) BE 2 bR HE I N3 96 FLAR T, HURH [R) 4401
Al £ hr25 5 1 sGFP B AW 5 44k )& mCherry 8 HIEWBINE] 96 FLiRH . &
FLIIAN 250 uL 25 5 #52 #E G-250 %YL il 4 °C LR AT, FrRE T 2 =R FH IO,
ISR )E, BB 10 min, 2N,

(3) 1z BRI E 5 FLIRSAR,  BOE KA 595 nm. [R5 24k £ bR
25 sGFP LA R4k J5 mCherry (WOGME . DL BSA B AMALER, DA FLIROY
ENMAAR, flbruEdize (8 3.4-1. 3.4-2) o MM REFIRSLIGN, PR
6 A IR .

2.2.16 FHHIXN5rFRGE B B AT Bk K B A 3T Bk B sy
(1) R AT REE EL B X T 98 e B A
a. HUH K J5 /) Eppendorf & & T EP 28 |, IZMREEEE/RIKEZ LU, [m%&E
> Eppendorf & H I sGFP &5 H ¥ W 47 uL, mCherry 85 W 33 uL, i/
AR 80 UL, RE 6 &, —IKMC-TATSEENAH 3 4. BRI FE A 3% —
BRI, BRI E N 0.1% 0.5% 1.0%. 1.5%. 2.0%, fja—4 G4
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AN A2 BT . /£ Eppendorf 5 o L% A-0.1%. A-0.5%. A-1.0%-
A-1.5%. A-2.0%+ B-0.1%- B-0.5%- B-1.0%- B-1.5%. B-2.0%. C-0.1%- C-0.5%
C-1.0%. C-1.5%. C-2.0%LL S A arbnic, K praremE T 37 CIEIRE
6, 2Bk 30 min.

b. BUH A R BCE 1 K # JE B Eppendorf &, #2088 _FiAbRIC P 571 TFRE, 2R
JEAERE T RF AR —A> Eppendorf ‘B E &, HdHATida. VKAH A EL
tH Ni NTA Beads, i #Ha R EWATII S 7870 1R & Beads, S8EMIHL 30 uL #
Z S FRiC i Eppendorf & . K5 T %44 30 uL Ni NTA Beads ] Eppendorf &, 5
000 rpm, &0 30 S)¥ EJEEUAFWAA, K525 Ni NTA Beads 1] Eppendorf &
PR BIFRE, #ifREA Eppendorf & 2 [A] i & 2 Z AHE 0.001 mg, PAHHTRE:
> Eppendorf & *1 FT I ] Ni NTA Beads )= AH A

c. 37 CABRGE NG, BITE RSO 12S 47, BB AZ b5 A
rm VRAA 2 ) 5 N 3L F% 2 254 30 ul Ni NTA Beads [ Eppendorf & /1, —EiEREA
RE H ILBRIC 0 R 15 o 73 Eppendorf B i, [ 2 VA S5 Ni NTA Beads 1R E
T R 2820, ORI R % A 30 min.

d. P UCHES A R B K B 5 U AR iR 1Y) Eppendorf 2, F£55 Beads BE¥ 7
BEEFRE, BITARERIETEL, 5000 rpm. 3 min, K _EJE G R EROK
FEEE Bk, 35 8% 2 3 UE £ 1Y) Eppendorf B rh, X EAZEI % Ni NTA Beads.
B0 G KB Ni NTA Beads I 30 uL PBS (pH 7.4) #&, 4°CHER{#14F.
PR ST AR IS, ANE Y HY 3 Beads, 2:%f1% Eppendorf & B IR 0y HERS LA
R A N = I Nl 207 | o0 1952 ol 8

(2D TR e d R S TR Ao il

B 96 FLAR, fiF A.B.C —HSLIRA TS5 4rid, IR SIS, G A
100 L, % 206 N7 5 1) 96 FLAR H , H A A2 B AN &2 100 pl 1), A 1%NaCl
ANFFARFRZE 100 uLo 4 96 AL E AR AN, KHEDEEUSHEEN
exposure time: 1s, Read: Low, Gain: High, % RS MEWH, &
i 5 Ni NTA Beads ¥ & 455 5 B & H 1) sGFP H7O65RE (K 3.5-1) o H
Indigo X AF(2.0.5.0 FR)XS KA 25 L & v v i (R 38 50 RIS IX BCEAT P 38 5t
SRIETHEL, JEHIEF IOt L, DID I E s R . (B 3.5-1)
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2.2.17 FHHIXN 5 F5E AR BRI EWAR T & R S it
(1) 56 EL A A A8 BRI
PR T OO MUY, R B0 3 AR B R AT T 8 DL ROTT B B
FV10-ASW, FFIHURT ARt 5 A5 A 0045 FH 7 L O 6 28 £ AR 4R L 11y
18 F UL R A5 o A B B RN 3R B A B UL B P 0%, RE 3B i
MMEI T MR TFF TS . B SR — A 1) Beads, HUH 5
uLBeads B T# 3 A L, 3 Nk F) Beads I EMEME . 181 FV10-ASW [1)
Alexa Fluor 488 nm A1 Alexa Fluor 594 nm, S & NARN#: REZEHTT (HV)
420V, BOtes Laser i1 %R (Gain) 5x, FEMEif#HE offset A 50%, HARSHENN
WOCHLREH ) W E, RN PIAEUR K, i XY Repeat X 4F i H1] Beads
BT HRO SR . o el T IR R A I (B 3.5-2) , PRSI ——
BEATIREAG I, RAF B ORI ET IR (B13.5-3) o ZESL BRI A
T E R ELREF Ni NTA Beads FHRIE, AReEH T, # PBS Z&Kk, BERIHGARE
H—HRFRERE, BSR4
(2) R EAE B L5358 6 i I Rl 4 v
FIF cellsens standard #ft, XL R ARG B T A5 IR ZREAZBE
J& Beads, TEXURIGHUKRLE T4 REMGHITHE S, BFEEEHSHT
Ni NTA Beads /5030 H A 2 XSG RI 2 I (4 () Beads 14N, A8 FH 2 LA
Jt Beads AL T MLET T Beads S0 AL H I &7 FUVE i & A8 AR B4R AR, 0 HA4
BRI — ARG RT SN . B—SREG S 3k, WUE A NRE
HUE, G045 Bt RA% IR ST AR B R AN A 3 S R JE R R 38 k
MR (K353, £3.5-1)
2.2.18 THERN K - BRBRIEZLHAIXN G FRAEEL KRS RS
(1) fEIE & sGFP 5AF K mCherry 1 — FEAZ I
a. ME MM IRIGE QW BRI, B sGFP SR H AW 1 uL A 2 mL
Eppendorf & (BJ[AJiK Eppendorf &) , Z5raliZff 1:3. 1:9. 1:15. 1:21. 1:227 1Y
JEIRHCAIMAN 2 pLy 6 pLy 10 pL. 15 pL+ 18 pL mCherry 2 AW, LA 3%K —
FEVEON R, 2 BEAZHR AR EE N 1.0%, 37°C. 2ZHK 30min.
b. ZM23.15 (1D b B IR, MRS 20 uL Beads, LB W G, HATHE
JG B S 5 20 pL Beads B T 4384, e RBEFGEE, e E 30 min.
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c. FRABOGILRE RS BRI R, S8k ER 2.3.16 (1) .
RGN [ E A5 20 D't i 3 R v 7 T IS BRSSP E F R 4 SR R ) I fRAr 4
ORI . AOTOCIE . TR M E BIME, TR S REG 5 o IPG
#ea, BUHEEE TR A SERT 5T

d. DL REMG A RN (3t 1 Beads #(H 5 Beads &40 H 1 LL ],
VE BT B AT R IS KL, 8 cellsens standard B4, %o A< Yk 5206 45 B 14T 3
WGt ot B4R, Bhg 3 I, BO-FAME R EMER N E & sGFP 5
ARV BE mCherry I BEACHREE RBFE ST R SR (8] 3.5-4, % 3.5-2) &

(2) TR E & mCherry 5AFRE sGFP (1) A2 X

a. Bt mCherry B VA 1 uL, %M 1:30 1:9. 1:15. 1:21. 1:27 [FBEE/R LR
BN 4 pL. 13 pL. 21 puL. 30 pL. 39 uLsGFP G FEML LA 3% B W
NBER, B EASER TARKE N 1.0%, 37°C. AZHk 30min.

b. FRDIRYE ERSLIGHOR IR AAHE, I35 HERE R E & mCherry 5
ANRIVR B sGFP [0 WS 28 BREE REWEGE T R K AR (] 3.5-5. % 3.5-3)
2.2.19 ZEHAIXN ST R GE B Y B AT R K i ST Rk FE AL T

(1) HEREZIREE LB T 9% e

2t Bradford 72115 sGFP 1 mCherry 85 AR EE, $2 08 S5 BE /R IR FE LL A,
439 17] Eppendorf & H M sGFP & FHIE W 40 uL, mCherry £ AW 40 uL, 3k
THEAERRY 80 pL, TR G 7 &, [FIIN BB AT S0 4L 3 4H . A BB EE A 37%
R VA, EACHRIRE N 0.1% 0.5% 1.0%- 1.5%- 2.0%- 2.5%, )i —
M CHIRAD AN EESZERG . {E Eppendorf B8 o b AN BA M bxid, Br
AR EIRAZHR 30 mine R M ZTIEEORBRZS ] 23.15 (1) BIR, %1453
FR i SZ 7 A8 R A5 LU A9 sGFP A mCherry #F 8, 3547 FF T 5 (R 58 BDRAR BE ARSI

(2) Pt e e A I Ak sl

B 96 FLAR, Ml SEER2H )7 5 hric, R EUREAN S BRZE B S VAWR 60 uL,
=X R 51 96 fLIRH . MR, SHORER 2315 (2) , Rl
A FE VTR, 4830 5 Ni NTA Beads W% & 454 J5 670 & 1 sGFP [58)6
s (B 3.6-1) o« H Indigo #414:(2.0.5.0 FR)XRAE M 25 R T P35 s &,
HIVE PR sm Bt 2k (1 3.6-1) , DIV E S S BRI
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2.2.20 FHAIXN ST E B B BB BRI RSt

ZAOCE AR IR SRR G ik, S 2.3.16 B4R, A4S
FlsaG g (K 3.6-2 £ 3.6-1)
2.2.21 HERTFEBEZBRIEZFELHIN G FRGE R RS RS 1T

(1) P A5G R WORFE 5, BP9 6 B VA 1 pl IR
Eppendorf &, Z» %48 1:3. 1:9. 1:15, 1:21. 1:27 [EE/REEBIINA 3 uL. 9 pL.
15 L. 21 puLy 27 pL 75— MG E FVEL DL 37%0 VAUV BRI, 2 R
LW TARMRIE N 1.5%, 7RG, iRk EAZEK 30min.

(2) JEERRIm AL F 2.3.17 SLEG P IR, AR BB SLIR Hdl, 193555
i (K 3.6-3. 3.6-4 L3R 3.6-2. 3.6-3)
2.2.22 SDS-PAGE # Bl T BE SR

(1) R BEATHE: S8 JRIKFE VR A sGFP fll mCherry & (W, 18 BHR
WL 3% I VT, BACRAMRIE N 0.1%. 0.5% 1.0% 1.5% 2.0%,
BB AN R BEAZ B, 37°C AZHK 30 min.

(2) FEETEE: SRR EIR & sGFP Ml mCherry & VAT, A F BRI
JER 3T% M SR, ZBACTREIREN 0.1% 0.5% 1.0%- 1.5%- 2.0%- 2.5%,
VB IR A IO S IR, = IR AC Bk 30 min.

(3) SDS-PAGE ] BAASRIGUAE K EREFRE S )% 2038, 7] 2.2.12 DIR,
AR R (B3 .
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B=E GRE0H

3.1 pET29(b)-mCherry JEZRIE TR BRI R E L E

PA 1305N-U6-2xSap I-MG iR 5, PCR ¥ 3381547 H BamH 1. Sal 1K
B UL s ) B 2R mCherry, BN 715 bp, 5 H bR K/ —2(E 3.1
A). ¥ mCherry Fr B ool 3] pET-29b(+H) ki, £8:4k, #EATH & PCR, 453
BIRAFAERAE S RE (] 3.1 B)o B4 PCR Jio, IEHUFHME SERERR IR AT KL, DAAR
TN BB R B JE FORLAE %t B, F BamH TF1 Sal IXUEF V)3T 4 5€, 153 717 bp
H i 2 A B mCherry( &l 3.1 C) . XUEg UJ R 2 9 53 K, 38 2 2 =)l T
pET29(b)-mCherry £ 7 36 1E IEHf -

750 bp 715 bp

300 bp
7
715 bp 30bp

500 bp

B

B 3.1 RBEAE A B ES LR
Figure 3.1. Construction and identification of prokaryotic expression plasmid vectors

72: ABC B ¥, A. PCR ¥ 3% /i & mCherry (1~2. PCR ¥ 3% # £ mCherry); B. ¥ % PCR %
% pET29(b)-mCherry (2. MM F%; 1. 3. 4. Fatk 52[%); C. pET29(b)-mCherry & 48 /i #5 B 4
(1. pET29-b(+) = F Akt #8;2. Sal IF= BamH 3B 47 45 & & 40 i ).

Note: In Figure ABC, A. PCR amplification fragment mCherry (1~2. PCR amplification
fragment mCherry);B. PCR identification of colony pET29(b) -mCherry (2.Negative clone;1,3,4.
Positive clone);C. pET29(b) -mCherry recombinant plasmid digestion identification (1. Empty
vector control pET29-b (+);2. Double enzyme identification of recombinant plasmid with Sal I

and BamH I).
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3.2 pET29(b)-mCherry 1 pET29(b)-sGFP { B F X 5AL L E

¥ R B R Bk 2 BL21I(DE3) 1, A IPTG 5 S HMERRIL. &
SDS-PAGE #ill, 5 &% S AL, 78 30 kDa 4 H B mCherry (B 3.2-1 A)
M sGFP (E3.2-2C) %y, HHEAMN S F& (28 kDa) i BIHA—I,
FRRE) . RSP RO E 1, #E47 SDS-PAGE kaill, &5 %
N, TEABXTZ>F i 30 kDa AbHHBLBA & H 1254 mCherry (& 3.2-1 B) £l sGFP
(KEl3.2-2D) , HIEARTHABS .

A

A 3.2-1. mCherry & £ & &% F & & R AL
Figure 3.2-1. Induced expression and purification of mCherry fluorescent proteins

JE:A: 1.5 R 48 mCherry K% F B 4k, 2.4 H /& mCherry % & @; 3.88H & mCherry £iF; 4.
B H & mCherry JLIE; & € 77 4 A & 3£ 89 mCherry % X2 & @ & 7. B: 5.464L )6 mCherry. & & &
WM& A RARES T E.

Note: A: mCherry fluorescent protein; 1. Control group,mCherry not induce bacteria;
2. total protein of mCherry; 3. the supernatant of mCherry; 4. the precipitate of mCherry
after bacteria destruction; B: 5. Protein band of purified mCherry; M. Protein standard mol

ecular weight.
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C

A 3.2-2. sGFP R A& G iFF R A AL
Figure 3.2-2. Induced expression and purification of sGFP fluorescent proteins

:C: 6.3 /8248 sGFP A% § H1h;7.80# /& sGFP & & ©:;8.40% /& sGFP LiF; 9.4 # )5
sGFP #ti¢;D: 10.464L /G sGFP & & & M.&E A RAFEL T 2.6 &5 1EH £ K89 sGFP 3 &
&a &

Note: C: 6. Control group, sGFP not induce bacteria;7. total protein of sGFP after ba
cteria destruction;8. the supernatant of sGFP after bacteria destruction; 9. precipitation of s
GFP after bacteria destruction; D: 10. Protein bands of Purified sGFP; M. Standard molec

ular weight of protein

3.3 sGFP F AW E 4L W52 546

i T pET29(b)-sGFP A B 47 4 His-Tag, #1 \ Beads J& sGFP 41y [ff 25tz
b, XHZR AT E L, SREREOEN ST RBEEEN, e is T
Beads B 22808 (& 3.3-1 A) o R LA EFERR, A PBS H & Beads
HHLSEW, M thrombin %F sGFP #HATVJHIFR%E . £ thrombin 7873 VIE|f5, XF
BERBEATE L, M 4R RIIE, Beads REEIIOE, M EiERBENS MG
P (B 3.3-1B.C) , Al LIFEAHGIN sGFP Al M A BRI O . 18 i
L IRAE WA £ HRRE 5 1 sGFP HEATALIN, Beads ARIOG (& 3.3-2)
BE— BRI T 5 2t o A Y sGFP 28 H A A HARIR .
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B 3.3-1 #amBgin#| sGFP & O AR &
Figure 3.3-1 Thrombin cleaved sGFP protein labels
7E: A.sGFP 5 Beads %% 1% %5 5 ,sGFP 5 Beads &4~ B Ao C.39 A ¥t tnBs 0 %] 16 /)
B /& ,sGFP 7~ # 5 Beads &4
Note: A. sGFP and Beads are combined after rotation incubation and centrifugation. B

and C. sGFP not bind with Beads by thrombin cutting after 16 hours.

B 3.3-2 AR BRARE W E| A5 Beads 09 247 B 1%

Figure. 3.3-2 Microscopic images of Beads before and after His-Tag label cutting
EA BB NAT, sGFP 5 Beads &4, S AL B EEMETHEE: B. & ol
FAR A5, Beads A A EREIMBE T HORNRLE X,
Note: A. Before thrombin is added, sGFP and Beads are combined in the laser confo-cal
microscope image. B. After thrombin cutting of His-Tag, Beads are observed under the

laserconfocal microscope.
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3.4 mCherry 1 sGFP Z& 9 ¥ EE 1)

3.4.1 REELIHA S mCherry F1 sGFP R KRE
K H Bradford %, 7£ A595 nm TR IWOGAE , Hl1FH AR fh 4 (&) 3.4-1),
THEAS 2 A B 9258 o mCherry 85 HIEWRIKE N 1.537 mg/mL, sGFP &
HIERRE Y 1.068 mg/mL.
BSAH [1hrik 2k

L3 v=0.7787x + 0.5355
L6 R?=0.9952

M e AE
i

n4

02

0 02 04 06 08 I R IR
PRk AR cmg/mL>
B 3.4-1 BSA & A ir el RO B % %)
Figure 3.4.1 protein standard curve of BSA protein
3.4.2 BEESLIGH T mCherry fl sGFP & HIRE
R RS2, RMARIR 7%, fIfSE RN E i (& 3.4-2) ,

4545 R S mCherry 88 FE RN 0.933 mg/mL, sGFP & FATRIKE N
0.936 mg/mL.

BSAFREhZE

" | y=05987x +0.5676
15]  Ri=09977 .
= °
M .
- >
= .
054
0 T T T T T T 1

0 0.25 0.3 0.75 1 1.25 1.5 L75

B FARHE A TRIE (mgmL)

A 3.4-2 BSA & & An /W & (T ER 5 3 4)

Figure 3.4.2 protein standard curve of BSA protein
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3.5 T RMEFEA R _BATEGE R

3.5.1 [REEATHRF T B A ST ek BE AR AL o )

£ 483 nm WUR AT, RIS [R5 BV FEAY: it Vv P R 42 sGFP 58,
96 FLMCRLIN £ 3R B 5 DMARIZIBKREZH, 1.0%. 1.5%. 2.0%FE i sGFP %%
JEIREART 0.1% 0.5%.  CRIGIRFE HIRFISS RINREHARF KK, Kl 3.5-1
A) o PORSRERENAREEIR, £ LO%KEIRE T, WOLmERMIKT 1.5%,
2.0% (E13.5-1B) o $ 5 ARSI 3 UCP P T4, 4R ER
1.0%/% A2 RS, 5 Ni NTA Beads W% & W b )5 R W sGFP 24 65 5
fbF BARE (E3.5-10)

01 I 05 I 1.0 I 15 I 20
C PR R (%)
A 3.5-1 R ZEE R AE IR K AR AR
Figure 3.5-1 Optimized detection of the optimal cross-linking concentration of glutaraldehyde

AL A EARBARAF AR M sGFP 3 AR 1. 0.1% % —BE IR K K 2. 0.5% % — Bk
SRR 3. 1.0% 7% —BE SIR IR AL; 4. 1.5% 7% —BR SRR L 5. 2.0% % —BE SRR IR L. B.32 A
Y AR NN O b Kt Y QLI k-

Note :A. Detection of sGFP fluorescence intensity in plant vivisection imaging apparat

us. 1. Cross linking concentration of 0.1% glutaraldehyde; 2. Cross linking concentration

35



N S VRS

of 0.5% glutaraldehyde; 3. 1.0% glutaraldehyde cross-linking concentration; 4. 1.5% glutar-
aldehyde cross-linking concentration; B. Color stereogram of fluorescence intensity; C. Mea
surement curve of average fluorescence intensity.
3.5.2 [RBERBZBRBUR EMAL R 2 B R G vt

HU 5 uL 4237 Ni NTA Beads & THOGILRERFME T, 45047 594 nm
488 nm R, GHRER, 4 Ni NTA Beads A2 (K 3.52A, B
3.5-2B) o HUERE AN S IF 1 BF 14 HERE gk AT e i g%, &5 SRR,
7F 594 nm FUK P KT, Ni NTA Beads I K, 7 H His #7251 mCherry
E.4 5 Ni NTA Beads 454, TMifE 488 nm BRI K T, HREBISGHER L, 2B
Pr%%J5 ) sGFP A5 Ni NTA Beads 454 -

.
.

B 3.5-2 #Oob R R B AL N A A8 4

Figure 3.5-2 Control group detected by laser confocal microscope
7£: A. Ni NTA Beads 7 594 nm # K % K T 9 B1%; B. Ni NTA Beads ££ 488 nm # & & K
Tay R, C. MR, RAANZIKF A 594 nm & Ak KT B4, D. R84, KimA
LI FIAE S 2 488 nm A K T a9 AR
Note: A. The image of Ni NTA Beads at 594 nm excitation; B. The image of Ni NT
A Beads at 488 nm excitation; C. The image of the control group, without cross-linking a
gent at 594 nm excitation wavelength; D. Image of control group with-out cross-linking a

gent at 488 nm excitation wavelength.
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5 HSLIGHFE R B 5 pLNi NTA Beads B T#03% f it AT HOC L RE R
WETILEE, [FIEFHT I 594 nm A1 488 nm BRI K, MELER TR, B—ACH0K
FER, BIFEEEIGOE (B0 i) Beads, WFEA 5 NSZEGZHFE 115 % 42 mCherry
A1 SGFP HIAZHR SN o - H B8 T — eSS BE ) BT T, 1.0% (8] 3.5-3 C) + 1.5%

(K 3.5-3D) . 2.0% (& 3.5-3E) #HELT 0.5% (& 3.5-3B) + 0.1% (K] 3.5-3 A),
EI D Beads AL H B>, EIXR AN Beads FHIE £ . FIH cellSens
Standard K AFXT B 45 R REAT /00T, GEitALEF T Beads M E DL 2 IR
Beads % H (£ 3.5-1) , 5 0.1%. 0.5%. 1.0%. 1.5%. 2.0%3ZBEKEH S
LA Beads 5 LLar A : 47.4%. 67.9%. 95.6%- 93.5%- 93.9% (& 3.5-3
F) o 1% 1.5% 2%3CERBCRIE T 0.5% 0.1%, HAE 1.0%ZHIKER, fFIER
B AR o 25 TR I B AR SRR FE R 45 R A ST IR AR G vk 25 2R, WAE

B 3.5-3 RRRZEERIRKE MBI IR B & 4 R St

Fig. 3.5-3 Microscopic observation of different concentrations of glutaraldehyde cross-linking and

statistics of the results
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A B C D E
120+
5.
£ 1004 95.6 93.5 93.9
=
= 80 67.9
E 604 47.4
F 404
m
= 204
s
¥ 0~ T T T T
0.1 0.5 1.0 1.5 2.0
2 R RESIBERIT (%)

A 3.5-3 RRRZEERIRIKE B MR B R 48R it
Figure. 3.5-3 Microscopic observation of different concentrations of glutaraldehyde cross-linking
and statistics of the results

EAL0.1% 0% B SLEK; B. 0.5% 7% —BE HK; C. 1.0% /% =82 38K D. 1.5% /% =85 3L #K; E.
2.0%I% —F L B%; F. IR K & Bk cellSens Standard 547 45 R AT K .

Note: A. 0.1% glutaraldehyde cross-linked; B. 0.5% glutaraldehyde cross-linked; C. 1.
0% glutaraldehyde cross-linked; D. 1.5% glutaraldehyde cross-linked; E. 2.0% glutaraldehyd
e cross-linked; F. Histogram of cross-linked Cellsens Standard analysis results at different
concentrations.

% 3.5-1 ARRZEER KK ZALR B 4 R 4t

Tab. 3.5-1 Statistics of the results of different cross-linked concentrations of glutaraldehyde

AR
T 0.1% 0.5% 1.0% 1.5% 2.0%
XKt Beads #H 46 89 109 101 123
PLEF T Beads S %K 97 131 114 108 131

3.5.3 B IAESE BN TR G E B 1R BEXT B
N TR AL AR LU B B JRIR L, Bl it — D IS IEAR BRI R
ek, BATBE TAUIA 1 pL M — MBI, 55— RO E A
B A% I BRI EE BN, DASSIEAE e HARSE LU 9Ot S vl A dL
ARG I AZ IR A& 75 R AN T
(1) fEARNE & sGFP 5 AR LL Bl K] mCherry (122145
1.0% % W2 Bk 52 B sGFP 5 A [A] LU 9K 5 () mCherry B 45 R B s (&
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3.5-4) , 1£ mCherry F1 sGFP &% [ BE /R LA 1:3, SRR 3 ul FIEGL R,
BWOLHEREBMBME RPN (B 1 Beads (K 3.5-4A) , UEASCEAE
HE& KA. I HFE%E mCherry WERI , 2L ARG Beads 1 H A WG
TN, FEIZETE S S HRIN sGFP TR H St . XHZ SR 485 Witk 1T 41t 4y
Br (R3.5-2) , SR ER, BIHR M Beads fEALE T Beads 22 H 1Y 4 Lt
MR 37.5%32 81 F#A%, 2 1:21( 3.5-4 D)L 4 TG HE sGFP & H
ISk, AR A IEH Beads K & ELBE mCherry 3¢ R 3 in i B4 (&
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Figure 3.5-4. Quantitative sGFP and different concentrations of mCherry was cross-linked with
glutaraldehyde
7%: ASGFP 5§ mCherry #9/F RIKE B A 1.3 AHLERE DM T L RER;
B.sGFP 5§ mCherry #9/F RKFZ B A 1:9 8925 X B 1% ; C.sGFP 5 mCherry #9 & /R IR & A
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A 1:15 #8945 R B 1% ; D.sGFP 5§ mCherry #9 /& RK LB A 1:21; EsGFP 5§ mCherry #9 &
RIR BB A 1:27. FARME AN cellSens Standard #4547 25 AR B o

Note: A. sGFP and mCherry with a molar concentration ratio of 1:3 in the confocal 1
aser microscope image; B. Results with the molar concentration ratio of sGFP to mCherry
1:9; C. sGFP and mCherry molar concentration ratio of 1:15; D. sGFP and mCherry the
molar concentration ratio of 1:21; E.The molar concentration ratio of sGFP to mCherry wa
s 1:27. F. Column chart of analysis results of Cellsens Standard software for this trace det
ection.

% 3.5-2 WEAM 2 2 sGFP 5 1R K& mCherry 49 /% —B Bk 45 R 47t
Table 3.5-2 Statistical results of cross-linked between sGFP and different concentrations of

mCherry with glutaraldehyde

BE A B L A
1:03 1:09 1:15 1:21 1:27
NG
Xk Beads 1 H 15 8 10 0 0
MEF T Beads A% 40 48 71 130 135

(2) Al E B mCherry 5 AR EE LU #) sGEP [R5 K4

1.0%J% — 1% 2 1k € & mCherry 5 AN [F] ELF1 R FE 1Y) sGFP &5 R Wor, BEE
sGFP TG H (VA TR BE 36, RAMBE N I Beads 1%L H & #ik >,
Beads iUk Kk IS5 6 B2 15 (&1 3.5-5) o FIH cellsens standard % {t:
X IRV BB T s R B H gt (R 3.5-3) Ko, 4R ER,
S Beads 1 5 LG 1:3 LU 1 40.0% P (K3 1:27 Lufil i) 3.0% (K

3.5-5F) &
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A B C D E
~ 50.0 -
£ 40.0
5 40.0
= 30.0 -
= 20.7
§ 20.0 A
a 8.9
2 10.0 H I
i
= 0.04 T
1:09 1:15 1:21 1 97

L]

mcherry s GFPFE /R [iF L 471

B 3.5-5 E AW & ¥ mCherry 5 B /K B sGFP 49 /%, =B 3T Bk
Figure 3.5-5. Quantitative trace detection mCherry and different concentrations of sGFP
was cross-linked with glutaraldehyde.
7Z: A.mCherry 5 sGFP #9/F RIRE B A 1.3 AR ALERESHRBET L RER;
B.mCherry 5 sGFP &9 & RIK LB A 1.9 6925 R B 4% ; C.mCherry 5 sGFP 89 & RIK & b7
A 1:15 4945 R B 4% ; D.mCherry 5 sGFP 49/ R K E )4 1:21; E.mCherry 5 sGFP 49 /&
RIR BB A 1:27. FARMEA M cellSens Standard %4+ 54725 AR B o
Note: A. mCherry and sGFP with a molar concentration ratio of 1:3 in the confocal 1
aser microscope image; B. Results with the molar concentration ratio of mCherry to sGFP
1:9; C. mCherry and sGFP molar concentration ratio of 1:15; D. mCherry and sGFP the
molar concentration ratio of 1:21; E.The molar concentration ratio of mCherry and sGFP
was 1:27; F. Column chart of analysis results of Cellsens Standard software for this trace

detection.
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% 3.5-3 #E AN % F mCherry 5 R K& sGFP 89 /% B s 45 R 43t
Table 3.5-3 Statistical results of cross-linked between mCherry and different concentrations

of sGFP with glutaraldehyde

B R FE L A5
AL 1:03 1:09 1:15 1:21 1:27
X5¢ 't Beads £ H 20 12 14 8 3
PLEF T Beads S %K 50 58 78 90 100

3.6 Mo RNAFEEFBZKRE R

3.6.1 FREEATIRF B AR IRk AR AL A U

FIFHARE 7, W R BEASPGAEATRI, 4R SR, 1E 1.5%. 2.0% 8 BK A
T, USRI F sGFP 2R EMRT 0.1%- 0.5%- 1.0%- 2.5% (& 3.6-1 A),
WOCHR RS ARAR B FIRER B, 7E 1.5%. 2.0%3ZBEREErh, A2 1 9
DR LT HoAth 4 HACERIE (B 3.6-1 B) o PR GIRES ISR ER, 1
1.5% PSSR LN, sGFP OG5 BRI ANE (B 3.6-1C) .

—t— 6.
IH
_+ ' 2204
18638 —
161714
A
123456
106 —
B [cPs]
35000
30000
B 250004 .
5320000 . i
¥ 15000 1
10000
5000
0 T T T T T 1
01 05 10 15 20 25
C

RRECIRIRIE (%)
B 3.6-1 F B s A S BRR AR AL AR )
Figure 3.6-1 Optimized detection of the optimal cross-linking concentration of formaldehyde
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E: A M ERIREAE AN sGFP AR K. 1.0.1% FEERIKIK AL 2.0.5% FEER
BRKE; 3. 1.0%FBEIRK L ; 4. 1.5% FEEIRIKE ; 5.2.0% FERERIKIK L 6.2.5%F 8%
RIKE; BRARBEN G KB C-F¥H5R AR LN 8 &,

Note: A. The fluorescence intensity of sGFP was detected in the plant living instrume
nt. 1. 0.1% formaldehyde cross-linked concentration; 2. Cross-linking concentration of 0.
5% formaldehyde;3. 1.0% formaldehyde cross-linking concentration; 4. 1.5% formaldehyde
cross-linking concentration; 5. 2.0% formaldehyde cross-linking concentration; 6. 2.5% form
aldehyde cross-linking concentration; B. Color stereogram of fluorescence intensity; C. Mea
surement curve of average fluorescence intensity.

3.6.2 BB BRBUR BRI B S R Ge 1t

HU 5 uL 4237 Ni NTA Beads B THOGILRERFME T, 50+ FF 594 nm
488 nm WKWK, R EIR, B Ni NTA Beads A 2K (K 3.6-2A, E
3.6-2B) B IR I AT I (0 B P R o AT W A B 5%, 45 R,
7F 594 nm PR KT, Ni NTA Beads I K, 7 H His #7251 mCherry
.4 5 Ni NTA Beads 454, 17 488 nm WURIEK T, IR EIGEIE, £k

% JE 1Y) sGFP AN 5 Ni NTA Beads 4545

B 3.6-2 BOb AR E BB M 2 AR 20
Figure 3.6-2 Control group detected by laser confocal microscope

7E£: ANi NTA Beads £ 594 nm # K% K T 9 B 1%; B.Ni NTA Beads /& 488 nm # & 7 K
Tay R, C. MR, RAANZIKF S AE 594 nm A& KT B4, D. R84, KimA
IR R A o /2 488 nm B A K K T 49 B4

Note: A. The image of Ni NTA Beads at 594 nm excitation; B. The image of Ni
NTA Beads at 488 nm excitation, C. The image of the control group, without cross-linkin
g agent at 594 nm excitation wavelength; D. Image of control group without cross-linking

agent at 488 nm excitation wavelength.
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X FREAZ IR 6 ZH SR A it FEAT LRI Bt 45 AT G v 20 A, S5 R
N, BT S, BHFE RPN (B Beads, H 0.5%SZHOKEL,
SEIXF Beads BEWE (K 3.6-3) , BRIRIE N BB ICEERT 0.1%.
cellSens Standard #K{4F 3 HT &5 LT, 15 1.5% WK BE AT Beht, H A2 BLRUR A 3
90.9%, BET 1.0%. 2.0%. 2.5% LKA (] 3.6-3 H) o 456 FEE s LA Hk
IRFERAEE B ARG, K, R 1L.5%EN AR AR AT B B

A B C D E F
= 100 5 90.9 _—
e
5
=
T
m
-+
=
=
0.1 0.5 =0k 1.5 2.0 2.5
G FARESZ IDGIR L. (%00

B 3.6-3 R F BRSO IR BLBOE R A AR B A4 R vt
Figure 3.6-3 Laser confocal microscope observation of different formaldehyde cross-linked
concentrations and statistics of the results
A 0.1%FEERER; B. 0.5% FEEHK; C. 1.0% FEE IR D. 1.5% FEE LI E. 2.0%
VEEFK; F.2.5%F BB iR & X FX; G.cellSens Standard #4745 R ALK A o
Note: A. 0.1% formaldehyde cross-linked concentration; B. 0.5% formaldehyde cross-li
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nked concentration; C. 1.0% formaldehyde cross-linked concentration; D. 1.5% formaldehy-
de cross-linked concentration; E. 2.0% formaldehyde cross-linked concentration; F. 2.5% fo
rmaldehyde cross-linked concentration; G. The histogram of Cellsens Standard analysis res-
ults.

& 3.6-1 IR FERSUBRR E ALK B 42 R 4t
Table 3.6-1 Statistics of the results of the observation chart of cross-linked concentrations

of different formaldehyde

SIRIE 010 05%  1.0%  15%  2.0%  2.5%

AN Gt
Xk Beads 1 H 48 67 102 100 98 105
WL T Beads %K 128 120 120 110 113 132

3.6.3 THEMIIEE LB FIOCE B M PR B 7
(1) AN E & sGFP 5 AN A B LU ) mCherry A2 RS,
KRR AR BR 2R, Xof S G BEAT B S IR TE AR AR IR E 1, JER A
B T ML R (Bl 36-4) SR _EERLEMMLES, 7l sGFP:
mCherry=1:3. 1:9 1:15 £ i kil 2] 2 IR 6 Beads (& 3.6-4 AB.C)
HBEA mCherry W JE PRI, JoiEA H BILXUROGHT Beads. HAE 1:3 ELH,
WG FURAARUN 4 uL FESL R, K IH AT DR BRI H A2 145 R (] 3.6-4 A &
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15
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n

i) 0.0 0.0

1:03 1:09 1:15 1:21 1:27
F sGFP S mcherry FE 713 H: FE L 5]

{:Beadsfi) /it (%)

S

o
K

il

K 3.6-4 fE AN ZF sGFP 5 R K & mCherry #9 7 8% 3 5%
Figure 3.6-4. Quantitative trace detection sGFP was cross-linked with formaldehyde of diff
erent concentrations of mCherry
7E: AsGFP 5 mCherry 49/ RIK BB AN 13 £AHALREIMET OO R EE;
B.sGFP 5 mCherry #9 5 RiKE LA H 1:9 6925 R B 4% ; C.sGFP 5 mCherry 49 & R K & EL A7)
A 1:15 4945 R B A% ; D.sGFP 5 mCherry 49/ R K B )4 1:21; E.sGFP 5 mCherry 49 /&
RIR BB A 1:27. FARMEA M cellSens Standard %4+ 54725 AR B o
Note: A. sGFP and mCherry with a molar concentration ratio of 1:3 in the confocal 1
aser microscope image; B. Results with the molar concentration ratio of sGFP to mCherry
1:9; C. sGFP and mCherry molar concentration ratio of 1:15; D. sGFP and mCherry the
molar concentration ratio of 1:21; E.The molar concentration ratio of sGFP to mCherry w-
as 1:27. F. Column chart of analysis results of Cellsens Standard software for this trace d

etection.
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* 3.6-2 EARMNEZ sGFP 5 1Rl K & mCherry #9 P 8BS Bk 48 R 4t
Table 3.6-2 Statistical results of cross-linking between quantitative sGFP and formaldehyde

of different concentrations of mCherry

PE R FE 1
1:09 1:15 1:21 1:27
AN G
Xk Beads 1 H 12 8 7 0 0
ML T Beads %K 54 60 120 122 112

(2) fYEA I 5E & mCherry 5 AN R FZ LU sGFP 122 B & R

F i 22 B4 7] 78 5 mCherry -5 43 [1] LAV B2 (¥ sGFP A Bk 45 R R FE 2 30 1 AR
Ha%, BE% sGFP IRFELLGIH 3 K5 27 %, B N 2BIXEOL Beads 1)
i LR > (] 3.6-5 F) , Beads WUk S G L 7OGEIMPIE (B 3.6-5) .
P P A8 TR0 1) A A W A5 L A8 B 1 A8 R 2 SRR T A T R (¥ R 5 AT
FHRREME, R Z R H A FP A 2 AR A T R4 SR

p=a il

B 3.6-5 k24 2 & mCherry 5 7~ Bl K & sGFP 9 F 8% 3 3k

Figure 3.6-5. Quantitative trace detection mCherry and different concentrations of sGFP

was cross-linked with formaldehyde.
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38.5
40
30 24.5
20
10 o 6.3 .
- —t 0.0
0 1 T T T B2 T 1

1:03 1:09 1:15 1:21 1:27
mcherry 5 sGFP BE )< i< FE Ek 14

W YeBeadsff 5EL (%)

s}

B 3.6-5 k24N 2 & mCherry 5 7~ B /K £ sGFP 9 F B 3 3%
Figure 3.6-5. Quantitative trace detection mCherry and different concentrations of sGFP
was cross-linked with formaldehyde.

7£: AmCherry 5 sGFP #9F RIRBEILBIA 13 AR AL REI R T L RE%; B.
mCherry 5 sGFP #9 R K B A 1:9 8945 X W% ; C.mCherry 5 sGFP # & RIK Z bfe]
1:15 #8945 R B 1% ; D.mCherry 5 sGFP #9 & RIKE A A 1:21; EmCherry 5 sGFP #9 & Rk
e R 1:27. FAK A Z A2 89 cellSens Standard %k #4547 25 R ALK B o

Note: A. mCherry and sGFP with a molar concentration ratio of 1:3 in the confocal
aser microscope image;B. Results with the molar concentration ratio of mCherry to sGFP
1:9; C. mCherry and sGFP molar concentration ratio of 1:15; D. mCherry and sGFP the
molar concentration ratio of 1:21; E.The molar concentration ratio of mCherry and sGFP

was 1:27. F. Column chart of analysis results of Cellsens Standard software for this trace
detection.
k) 3.6-3 E AN ZF mCherry 5§ Bl K & sGFP #9 P 8BS Bk 48 R %t

Table 3.6-3 Statistics of cross-linking results of trace detection quantitative mCherry and

formaldehyde with different concentrations of sGFP

PE R 1
PO, 1:03 1:09 1:15 1:21 1:27
X7 Beads #H 20 27 4 2 0
ML T Beads S %K 52 110 64 78 110

48



N S VRS

3.7 SDS-PAGE $ Bkl 25 4 #7

ik — 0 ST T T T AZ IR R Ot EE K H] SDS-PAGE HUARKG A
[FIR BRI FERE M, N9 el DUE H, HX4 (B 3.7C) MLk, 5 AAFEA
BRI BEIILE 55 kDa Ab tH I BH A S 557, UE BRI 8 (R AV I O R
HRAESEL, TEROZ% T (B 3.7 A BBOFkat) o thsh, JATEKIAE 100 kDa
Ab, 5 AMFER R EAATE R R A (B 3.7 A Ak, XATRER DN
M 51 2 2 AN ROG R B R AR AT P AR I Re e 2kt o FR I AC K SDS-PAGE far il 5
RRM, 6 HABIKESXTHRA L, 37E 52 kDa AbMHE BB 7 501 (K13.7B
FEET) , UEBIX 6 AR FE R s 58t B R A2 58k . SDS-PAGE #iiihta
IS5 R, PRSI B AR FE T, M n] MBSO R AR A . B0
JERAE BB IO 21 1) Beads MLEREE R R IR, I AC A A — 2 RS BRI
FE, S8R B A7 E B E ) Beads, IEBIC L4 KA, X5 AR SDS-PAGE
ARSI 45 SR — B

100

55

25

15

A B

B 3.7 SDS-PAGE #& ] 3Bk | 7R Bl iR B 3Bk 22
Figure 3.7 SDS-PAGE test results of cross-linking agent at different concentrations
EA M. BARFANTE;, C. MBA, AWARZBEZEA; 1 £ 59054 0.1%%
ZEERIRIR L 0.5% % R IR IR, 1.0% /% B R IRIK R, 1.5% % —BE AR K K. 2.0%
PEEERIRK . B 1~6:0 A1 A 0.1%F BRI K . 0.5% F BB R . 1.0% F B B K
By 1.5%F BE IR . 2.0% FEA IR . 2.5% FPEELERKR L. C. *4, KmANFEE

RIEA M. & @ RARES TE.
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Note: A: M. Protein standard molecular weight; C. Control without glutaraldehyde cro
ss-linking agent; 1-5: 0.1% glutaraldehyde cross-linking density, concentration of 0.5% glut
araldehyde cross-linking, 1.0% glutaraldehyde cross-linking density, 1.5% glutaraldehyde cro
ss-linking density, concentration of 2.0% glutaraldehyde cross-linking. B: 1-6: 0.1% formal
dehyde cross-linking concentration and the concentration of 0.5% formaldehyde cross-linkin
g, 1.0% formaldehyde cross-linking concentration and the concentration of 1.5% formaldeh
yde cross-linking, 2.0% formaldehyde cross-linking concentration and the concentration of
2.5 formaldehyde cross-linking. C. Control without formaldehyde cross-linking agent. M. St

andard molecular weight of protein.
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FUE SRE5RE
4.1 45

BRI AL 645263 1 mCherry il i3 V420900 5 19 sGFP, St 2
ZAMRNFRE 5 Ni NTA Beads W45 &, LA RAE I ACBE mCherry HI sGFP 96K
HHIFES Y, 7E 594 nm 1 488 nm EUK KT, [ A/ 5T Ni NTA Beads 23 52231
WGBTS R, BT TR R T AR AR . 2 AR AMEIIAL 2 28 Bk
IR EE A BT RCR, DR il & A 2B A% T SDS-PAGE #a
AL AT IR 1AL GER I F B, T SEL I PRl b 7R AR A i Th 258
SR

AW T 8 Th 7 e 7 A 4 S R 19 mCherry 3 PR K% Bk 844, % mCherry
H sGFP W fha e B (T SRk gk, DURIAIAL S 1) mCherry 5 TCAT Al 25
VR sGFP . 7 He (A BRI FE AL AN AC B 45 SR B WAL A U 72, E T sGFP
EAATHHERRAR, BOLRE T Ni NTA Beads R KM T 38 B 71 (1 22 Bk
YEH . TikEE ARG, B0 5 R B S T sGFP SRR T
B, RSB ACOTR IN ZI P 5 ' i B Bl 2 PR o B R A AR 5T, sGFP
WG H IR ARE R AE 1LO%IKEERS, e BB Wggh, FAEFMIFER
PLW e 6K Ni NTA Beads, F A — AL BRIR B 38 CLR AR S BR S B o LI 8%
ACTR I ELAGKS I 285 SRR BH, 1.0% 38— BEAS IR B (1 A8 A F R A R .1,
AT IR A AR 2 AT Bt e (1 o A5 FH PR D9 SBR[ 2 482 DA SR IE AR B 4
Bk, S5REMIE 1.5%FBEZHGKRE R, sGFP Wt A ERIE, FEAER
WEMER TR, 1.5% A BIKREMAFE B EZRBOR, AR A BRI . IXOE
BH, AT 54 AR B PR AR I FEA A 5 A DGR RO B R BT R B — e I
i FH A

E SDS-PAGE i B I 22 1 225 SR ORI v, 13— B R P 1) S 6 4 SR g
T, SCHRA AR AE PO R AR, B IR UE AR 5 4 A I 45 5 L Sk
HEFYE . SDS-PAGE 2 har il Ak 2% S8 1) 7 AL B 1 (8] R AR AT BRI 2 BB, 1% 07 1%
TEZS IR B Bk, RSP, SEBONEBISE R, AR
6 2] LATE S| £ A8 BRAE it i R FH 2 6 8 0B LA R A IRt R AT L kil ,
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