F F IR

RIEL

Article

ACTA CHIMICA SINICA

DOI: 10.6023/A12050215

MR\ WRER I AR E EEERRAFHR
Wewe Y K&K RCEY AR

CPEBREEGCER D BTTT P EBREEG S BN R s FR B0 KIE 116023)

R 9K HAEEGIK SiOy) e — T IEAERUBIAL A UK AT RL, ToE BUg8K SiO, PRI AT R 2B diy A A 2x itk
JEIR G F BRI EW LA EL, O I THIN SR LA sg . mEsFrpstt, S
FEA AR 7 5O H 23389 22, P EOR N A RS W PRI 0 T FCAE D A AR R IE SEBL 2 N AT E 0 2, AR
A T St ) e B 151 ST 2 S0 T TR S0, 3 N N Sl A J 7 A B M EAT T o0, 85 RR WL
A Jm, AN A IR R AR, TTTSENE T 201 A V2 S S0 E BRI R IR 80 i BB 1 R AA 1
ARAEXTAK Si0, BEA AR AR g A2 1 e WA — 0 (95 e X

REEE K R LS EERE RS, BEIE G A A i

Glycoproteome Quantification of Human Lung Cancer Cells Exposed to
Amorphous Silica Nanoparticles
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Abstract Engineered nanopartilces (NPs) are beginning to be used in many areas as their unique properties. Recent years,
the safety concerns on engineered NPs have been increased as the absence of the systemic understanding of biological sys-
tems exposed to NPs. Although amorphous silica NPs are gradually used in cosmetics, foods and medicinal products, the
potential biological effects of them exposed to biological systems are still not comprehensively elaborated. Herein, we stud-
ied the biological effects of silica NPs to human lung cancer cells by quantitative glycoproteomic strategy. A549 cells ex-
posed to silica NPs were incubated with sodium periodate oxidation buffer to oxidize glycoproteins and then the cells were
collected and cell lysis was carried out with the aid of ultrasonication in ice bath. The protein concentration was determined
with Commasie brilliant blue stain. For control experiment, normal A549 cells were disposed as above mentioned method.
Then the same amount of proteins extracted from A549 cells exposed to silica NPs or not were incubated with hydrazide
beads to capture glycosylated proteins, respectively. The captured glycoproteins were digested with trypsin and PNGase F
sequentially and both the non-glycopeptides and glycopeptides were collected, respectively. The obtained glycopeptides were
used for the identification of the captured glycoproteins in both groups. And the collected non-glycopeptides were used for
quantification of the captured glycoproteins through stable isotope dimethyl labeling. Therefore, the identification and quan-
tification of glycoproteins was more reliable and sensitive for collecting both the information from non-glycopeptides and
glycopeptides over only collecting the glycopeptides because of the quantification of glycoproteins with a large number of
non-glycoproteins. The quantification results showed that the expression of several critical proteins relating to cellular car-
bohydrate metabolism, cell cycle, cell-cell signaling and interaction, cellular movement ezc. have been changed significantly.
Some of the differently expressed proteins are membrane proteins, which may relate with the cellular uptake of silica NPs.
The proteomic platform is showing a promising power to quantitatively investigate the biological response of a biological
system to NPs exposure.
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Nos i O A EEYE. 1T Chang Z5RIF9Y K TG & I 4 K
SiO, Myt 5 A MR ACHE A OC, RIZEAR A 1) Ab 2 4%
PR, A58 ST TR T 1 200 i L3R 41 B 1 52 400 e
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H9c2(2-1) 4 i /5 5 S0t Jfw oy 37 MR 403 = 10 38 b, AT
p O LA B B T — s

41K Si0, Ak g% i ik e 45 7 SRk AN
ARSI S, DRI AR SO A i 40 (A 549 41 i) i34 T 4
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SiO, QKA R ST & T, Hot % B fl
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HLBE N ] DA B LAEN i oy LB IR T A AE. AR
FERI40K Si0, 70 BIVE T A549 411 24, 48 h )5, 410U
RIAEIHZWE 2 PR, 78 Si0, 43 24 h I, {KIR)E Si0,
FEVER /DN, (HALFRIN ) 5] 48 h INF, 40 a5k 0] B kL 24 h
W BTN, JEREE AR S ek, F Sio, ik

) ®)

X 200 &

JE4 200 pg/mL i, 41 RAE R OB A 50% 4040, e
PPRLACEE A 50 pg/mL R R 7% A549 4hi )1 48 h I, 41 i ik
TERAE T0%20 40, BRI SiO, X4 Moy — s Fe g 4 2,
SORTCARAIE 22 2040 B SR A7 3% . DRI H I A P 1) 2 4
T AR FA.

22 SiOAMHE MMM EEEERRAENT
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R A o AT, LSRR o nl an 1l 3 T 4
IR A BRARCER 23 A1) 4 S 6 4 R X FE A A PR i R 1
WIREER 1, SR I o A AR 1S 2 BT = SRR R
AEpE IR IR B, W H AT L AL FE bR L, Wil 2D
LC-MS/MS Z3 7 R ] £3 21 8 (1 R HERA 1R 8 f 2R, e it
S A BT K.

SCu 2 Yl HT3RAF I MS/MS $i i il DTA
Supercharge (v2.0a7)# LR MASCOT 4514
Pz, H MASCOT Version 2.1 (Matrix Science) X ff
2 A . B 28 NN T TP human V3. 52.
faster, FISRIFOT 4 € B BH I #%6(FDR). 4250 &
U RO e R 2 B R AR S+ 57.0215, W AR (R
T PR IR IR 4-15.9949, K AEAE IR B N- i A 2 e
I T REB R PAR ST RS +28.0313,
+32.0564. HE AN EAMEGE 2 MRV R, —%
WK PR AW 224 10 ppm, %K TR w224 0.8 Da.
PREEFT 3 E(MASCOT score)=25 (rankl, P<<0.05)/fik
BT B A R SR I A e e A 1 R
MSQuant(v2.0a81) AT 8 ¢ . KB L i 5
B bR IR B () SRR A3 2R VAT B R (XIC), R
4 I T e 2K B ) TME. el — k2 4
SyHTH T A s B 4G ROl R KA StatQuant(v 1.2.2)%8 4
T IH— AR EE. 2 W7, —IRER s s g e
F1702 4N A, IR R EEN, R = 0CTAT
TR E A R A, R A S
13214, g5 1WA 5(A) s,

X 200

Bl 1 90K SiO, b BUAT & A549 4117 A 22 BT MBS BT HI IR (AL RIZE BB 1 IR AS49 AILOBOK 200 ff); (B)Ja 2 i
BEOBOK 200 f5)FI(C)iES AT 50 pg/mL SiO, A3 12 h (1) A549 41 i

Figure 1 Images of A549 cells before (A) and after (B, C) SiO, exposure. (A) Optical phase contrast microscope images of A549 cells in control group
(200 times magnification); (B) Optical phase contrast Microsope (200 times magnification) and TEM (C) images of A549 cells treated with 50 pg/mL SiO,
for 12 h
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Figure 2 Cellular viabilities of A549 cells treated with SiO, nanoparti-
cles.
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Figure 3 Scheme of A549 cell culture and protein extraction
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Figure 4 Scheme of hydrazide chemistry based quantitative glycopro-
teomics.
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Figure 5 Data processing results. (A) The overlap among the quantified
glycoproteins by triplicates 2 D LC-MS/MS analysis. (B) The overlap of
the glycoproteins identified by 1 D and 2 D LC-MS/MS analysis. (C) The
overlap of glycoproteins identified with glycopeptides from control and
experimental cells

BEEE 1, 0 HZLRE S AL S e B 336 MR, 5 Rl
S(O)FTn. Hhdbdy 254 ANEPYLRE S P R L.
WA TMHMM server2.0 70¥71/E, KIVEE B EIH
447 MR AR 2 AN S IR AT 284 N,
SEEPE R M 63.31%, (RS R A 43.14%.

Zhang 5P MR B AEREFR A S, W2
BRI it ST B B 1 1) 0 AT, AR R 7 VR ) R A

http://sioc-journal.cn 2061



W F F R

MR

JERNUER BERSANE . PR T U8 A — S HEREAGAL A
(RO R A R U, o BRI 1) TR 67 3 bR ad AT 5 523 #,
) 52 2 5 SRR AE RS P2 52 BN ) it A A R [ 5
T 5 2 AR TR S SRk, AN D
AL R o5 A R A Rt 2 s Wb i 2 R HERA .
DRUERE 82 11 52 B R KT Sk, FATTR— 4 Arbi Ik A
IR0 R 1 A 52 45 R 2 R M AR B IS 21 52
EEURATEEAS, RO T AR BRI 2 e B0 H e R Ik
Z, EREGUR TR IS, FIN R T EUR N
BFLIRZE, iRWE SBr. WAL et 2 4
3 A mR B HE APl 26 A5 2 (R B A AL A TR S (1 B
B, AR aIHT 1324, KR EERA 70

3.5
3.0
2.5
S
G 2.0
E
<
T
S 15
1.0
0.5
0.0
) g
-é& ﬁc} & & 0‘60 ’\\G"&
F O F F & LS
¥ > & & OO
O P
3 S & F L @
,,060 & O
> Q
of ©
o &
N 5%
S &
e@

6 ZRRILHHE AN EEIIREN A1 (p<<0.05)

A~ F TPA (ingenuity systems)#A45%f HIhHEBEAT 20T,
45 R W € B IABE AR 1 S A0y - 2 TR HLAR
MR . MBS, FINES S T RN
1) 22 AN VE FH I 265 (146 P RN R 42

1 HIH Si0, AR RURLIE 7 1040 i 3 20 B ARk
(1.8 fi5 ) Lh I, H RSD<) 12 NS A, HIhEes i
HIPA BATHEAT 73 M, &Rn3% 2 s, Bl 6 il T
ZER IR BRI E 2D Re, Hrh adsmoKI &)
R Al a5 516 5 A BAE R . 40 . 40 i
B AR o TIN5, U Sio, 4K
AARLT 20 B PR T8 AR i 8l A T R,

Figure 6 Several critical functional distributions (p<<0.05) of differently expressed glycoproteins analyzed with IPA software
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Table 1 Critical differently expressed proteins and their functions

IP1 5 Swiss-Prot ~ KikEFEH  RSD LEIhE
1P100012503 P07602 3.69 0.3  enzyme activator activity; lipid binding
IP100217766 Q14108 2.4 0.09  enzyme binding; receptor activity
IP1I00009111 Q13641 2.29 0.088  cell adhesion
IP1I00015842 Q15293 22 0.018  calcium ion binding; protein binding
IP100789155 B3KPG9 2.64 0.13  calcium ion binding
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IPI 5 Swiss-Prot  FILEFRHEH  RSD FHThhE
1P100045396 043852 2.5 0.21  calcium ion binding; protein binding
IPI00000ST7 QYL 1.98 0.12 activat.ion.of signaling protein activity involved in unfolded protein response;
ATP binding
PI00027078 075976 0.54 0.039 me.tallocarboxypeptlda@ act1v1ty.; . o o
serine-type carboxypeptidase activity; zinc ion binding
IPI00025049 P20645 276 025 mannose binding‘; mar?nose transmem‘br-ane transporter activity;
transmembrane signaling receptor activity
positive regulation of cytokine secretion;
IP100003813 QI9BY67 0.5 0.23  susceptibility to natural killer cell mediated cytotoxicity;
cell recognition; apoptotic process
flavin adenine dinucleotide binding; oxidoreductase activity,
IP100386755 QY96HE7 1.98 0.004 acting on a sulfur group of donors,
disulfide as acceptor; electron transport chain
SRP-dependent cotranslational protein targeting to membrane;
1P100301021 P43307 2.23 0.009 activation of signaling protein activity involved in unfolded protein response;
positive regulation of cell proliferation; translation
> 2p N e
R 2 IPA ARG BT B 22 S RIE K 1 I DI RE 531 (p-value < s
0.05) Category p-value Molecule
Table 2 Functional distributions of differently expressed glycoproteins Tissue Morphology 6.13E-03  PSAP
analyzed with IPA software (p-value<<0.05)
Cell Morphology 7.24B-03 CADMI
Category p-value Molecule .
Drug Metabolism 7.24E-03  EROIL
Carbohydrate Metabolism 3.39E-04  PSAP Skeletal and Muscular System Development SOIE-03  SCARB2
Cell Cycle 5.59E-04 PSAP and Function o
Cell-To-Cell Signaling and Interaction 5.59E-04 CADMI Endocrine System Development and Function 1.11E-02  HYOU1
Cellular Movement 5.59E-04 CADMI Cellular Growth and Proliferation 1.33E-02 CADMI
Genetic Disorder 5.59E-04 PSAP Connective Tissue Development and Function 1.61E-02  EROIL
Lipid Metabolism 5.59E-04 PSAP Cellular Assembly and Organization 1.66E-02  CADMI1
Metabolic Disease 5.59E-04 PSAP Inflammatory Response 1.72E-02 CADMI1
Molecular Transport 5.59E-04 PSAP Cardiovascular Disease 2.27E-02  SCARB2
Nervous System Development and Function 5.59E-04 PSAP Cancer 2.32E-02  HYOUI
Neurological Disease 5.59E-04 PSAP Organismal Injury and Abnormalities 2.32E-02 SCARB2
Organ Morphology 5.59E-04 PSAP Hematological System Development and Function 2.38E-02 ~ PSAP
Renal and Urological Disease 5.59E-04 PSAP Digestive System Development and Function 4.01E-02 CADMI
Small Molecule Biochemistry 5.59E-04 PSAP Hepatic System Development and Function 4.01E-02 CADMI1
EROIL - i i i -
Cellular Function and Maintenance 9.01E-04 HYO 1, Post-Translational Modification 4.06E-02  EROIL
ou Protein Folding 4.06E-02 EROIL
Cell Death I12E-03 CADMI Endocrine System Disorders 4.71E-02 HYOUI1
Cellular Compromise 1.12E-03 CADMI1
Cellular Development 1.12E-03 CADMI1 - N . ' )
Embreonic Develooment L DE0s TPBG 1y HAX L2 5 RIL PR A, 28 TMHMM #ift
mbryonic Developmen 12E- N . . S -
Renroductive Svstem Develonment and Function 112603 CADMI MR 7 AEERAAAAE 1A LU ARSIk, BB
eproductive System Development and Function 1.12E- N - \
Tumor Morohol 03 HYOUI AWM 58.33%. 2 5 AR K IR B 4 1 32 2
umor Morpholo 12E- NS 5
e sbos capy  SCARB2 MGPR, CALU “5 41k drifi ) X R )
eproductive System Disease .68E- . 5 g pr o
Cardi lar S Devel d Function2.79E-03 HYOUl ZAR. % Gominer ?Xﬁ:ﬁj\*ﬁ’ B MGPR SRR S
ardiovascular System Development and Function 2.79E- s v TSN
Oreanicmal Dovel V70503 HYOU] & S ATEE AN e e i PEAR O, SCARB2 141
rganismal Development . - > RV Ve 7
Renal and Urological System Development and LeLl *'Jj I FROR O H ‘{% ﬁ/@ ﬁ:%% WA iFLlJ > 'le_( A ? i
y v N N
B 3358:03 CADMI  CALU W5 Cal U4 & 5156, DRI es FLA di k)
Tissue Development 3.35E-03 CADMI %Dj ﬁ% Egﬂﬁﬁ El ﬂﬁﬁ'ﬁﬂ@l/l‘ SIOZ iﬁ)\éﬂ] H@ V‘] %LB Eg j\‘j‘.%%
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ZiRRI] Si0; R RHE N AN )5 5 S 40 A A ik
PRI A, A A ERREAT T e I, ZE R AR
WA W RER VI A A2 T — R P . 1K
RIS RLR AL B N RAE SR A T8 K 7 IR AL A

3 it

SR 3 T i 2w S Bl a1 5 0, e i
HAAFEDNT T Si0, GUKFURLT T 19\ i 40 J 5
WEEE AR AR, 53 TRUF AR, 99K Sio, 7R
WO A n, 5 DR AR N — 2 B B R RE R R
FIR 2253k, NI A AE 7 57K B 0T T- 40 i
FLMERAL T AR, £ Si0, WIS, KA ZERRIA
(IR 2 1 A R A A D — A R SBRR) 4 i
A, AR S AR S A S0, 9Kk A A AR
(RIPBAL, XG5 SR A A 9 AR OREHE N 40 L 1) 7 3R
ST B (1 SR

4 KIGERSY
41 RAFIENE

gk Sio, M. WA L BERZ(TAA) . T 508
(DTT).TEAB(VY Z AL AL 42) HT cocktail 718 [ Sigma
/A7) (St. Louis, MO, USA). A549 4 Jii ity - rh [E Rl 27 L
A RIS e 4 M 9E 5 POy (Cell bank of type cul-
ture collection of Chinese Academy of Sciences). JF#EK.
JR# . NHHCO; 557138 H Bio-Rad 22 ] (Hercules,
CA). HERW H Fluka 2\ 7] (Buches, Germany). £}
(ACN, HPLC Z%)/J H Merk 77 (Darmstadt, Germany).
FIT AT 24 i AR FIE A A el (i 4. CCK-8 7 (cell
counting kit-8)1 T~ H A R4 =B 5T P, S8 H /K3 h
Mill-Q (Millipore, Bedford, MA, MSA) & Zi4litb /K. 43 #r
AN LTQ et & 7B -# h3g B i b 4l & i
(LTQ-Orbitrap)J H Thermo Fisher (San Jose, CA).

42 MpEEEF

A549 MMIAIRN 37 CH 5% CO, MR R F= 40
HEATEEFE, BgRWON & 10%/ME L3 « 100 unit/mL 75 %%
FZ BRI RPMI 1640 17775
4.3 4K SiO, BikHTHI &

FREL— 2 R 40k Sio, ki, ] PBS ¥
WEE 0 1 mg/mL 24K Si0, &R, A5 43 HUG i K
BV, AR T ET T RPMI 1640 35598070 B RIT 5 Tk 15
(A R TF.

4.4  HHEETEMEMIR

0.25% [ Jof i Ao 7071 A OB Ak 1 o 2R K )
AS549 41, 43 BT RPMI 1640 B5 373 b, 48 4 vk Ji
A 40000 N4 He/mL, ERHT 96 FLAR, X HRALFISLE A

—

53 EEFL 100 pL 40l &P, 7 1414554l 100 pL RPMI
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1640 E57790. Frgn MUUEE 12 h, XJ I ZH e 200 uL RPMI
1640 APIBEFRI, LIRS A& Sio, 49K
i 4 5 23390 10, 30, 50, 100 F1200 pg/mL RPMI 1640
BEIRUL, Oy KGR 24, 48 h. BIIAEFRIN A G, FEERIRE
W, FH PBS WKk 2~3 Ik, BEALIIA 100 pL AN E /i
TE B FRAEFN 10 uL CCK-8 X7, #'t 37 CHFH 1~2
h, R o FEERR G E 450 nm FWOGFEME(4). LAGN AR
PEE 43 LUAER SiO, GKIBURE X 4 i 3% 1 5% i R DEAR 4
b, AN 4 Bl 100%, Hoats A X0h:

TS A 2 (%) = (A4 semmrsmn—A w )]

(A4 snaresn—A wamrn) X 100%

45 HEAIRN. BRE_HERAMRIRICIE

0.25% P i I 14 A 9803 A WSC A A T 0 2802 K T
A549 A0, 43 ECT RPMI 1640 B538W R, 43 B 40000
AN y/mL, R EAAN 15 em (54 15 mL RPMI
1640 B 7R M A1 s I, fr i W E 12 h 5, ek
2 0.1%/NE LIS ) RPMI 1640 3538 AE YIRS T 1
F% 12 h. SRJ5, XFHEZL40 fadt 20 mL 75 10% /N4 1L (1)
RPMI 1640 Fi IRl ghsli 57, S8 20 40 fa )4 20 mL 4y
B Si0, ¥ RPMI 1640 5 729 4k L2557 (S10, 194 15 )1
ok 2 s PR Y, fe 24 L 50 ug/mL), 48 h f5 4l i
KZ KT 85% M5 i 5 AR 41 .

T EMMEE TR, PBS PR =G, XA SR
HARIRIFIRM A HI A0 2 mL & 5 mmol/L NalO, F5 4L
22 (150 mmol/L NaCl, 100 mmol/L CH;COONa, pH
5.5), MHHAVELIEELE 25 CHRIR RN 1 h 48 Ak 40 i s
FMBEEE 1122, AR5 Al @ )9 — A7 R 4,
I SR AL AN S0 AL AN, I FH AR i e ik 4
JHO PR, ARG OO S A . 0k 2L RS2 41 41 B 4 31
4 mL 4 MR L, ARG UK HE 7 24 Al 4 i, B
DT A: BT A 400 W, B 3s, 8K 3 s, LS
180 s. HIABLHEA NS, 7E4 CF 13000 g B0 1 h &
UMM Fr, OB BN, 2 s VR T B IR

M0 100 pL BFERREURE, H AL ZE MR (pH 5.5)
VR IRE, 0905 1 mg % PR 4URSE 620 2 R BOR
£ 25 C NIRRT A 00 S E AP AR50 kIk
fl 1 mL 1.5 mol/L NaCl ¥, HE£F1 100 mmol/L
NHHCO; # VeSS — IR, FRHRUEERGIREF 25 CHEIRSE
SRV 1 h JE AT FIRVEY, &5 —IREEEA 100
mmol/L NHHCO; ¥ & i 5 78 £, A 500
uL 8 mol/L Urea-100 mmol/L NH,HCO; %A #i(pH 8.1)%
BOPEMOER, ARG AN 20 mmol/L DTT, 37 ‘CHEIK N 2
h. RJE 0 40 mmol/L TAA 75 % iR N il . 40 min,
BLLFEE B, N 500 pL 100 mmol/L TEAB ¥ (pH
8.0), % 1125 IAJBEEL ARGRE A MR b s AR Rl £
M, 37 CRERN ISR B0 T WA B 1 B AR I,
JFH 100 mmol/L TEAB ¥VEG— IR, SR
WA, RAFT —30 Chidrid. RJEHEMEHERH 100
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pL 100 mmol/L NH,HCO; ¥ — X, 43 HAE 100
pL 100 mmol/L NH,HCO; % H1, A 1 pL PNGase F
Wi, BB N-SERERERK, 37 Cm MRS, B
PNGase F B ik Bt, JfH 100 uL 100 mmol/L NH4HCO;
W ER— IS FRE IR S, F 10% TFA %A
W pH #2~3 )5, FHEa o) EEE A TR AL 0.1%
TFA WSS C18 SPE FERREL, R )5 T 80% 4 I15-
0.1% TFA ¥R VEIEEL, T, —30 CARAEFFRI.

PR (1 B REAF A3 201 100 mmol/L TEAB P
CIEB IR SRR B L) 25 pg B A/100 pl, % A
100 pL FEMXF AN 4 uL 4% CH,0, 4 pL 0.6 mol/L
NaBH;CN, SZE4IINIA 4 uL 4% CD,0, 4 uL 0.6 mol/L
NaBH;CN #474530 S WY, SIS RN 1 h 5, SEK
RN AL 2 BN 1% NH4OH 16 pl/25 ug A, 4%
SRR R IV 15 min, AR5 FH A R IR AL SN v 1T
pH & 2~3, R SIS A RN AL FE ST & ik SPE AEFR &,
H 80% ACN/0.1% TFA RIKBLoE i oK, ¥+, 7£—30
CORAERF A3 BT R .
46 FUIEETE

TR VB €0 3 — 3 BT B 16 ) R 48 (WHPLC/MS/MS)
VUSRS SR BB FE BRI 2 & 1 B i i g i
¥ 4 4 Ui (LTQ-Orbitrap, Hc 44 71 2% H Mt 55 I ) 2H k.
S EBANEAE(TS pm i.d ) — 5 fE S R Bz R A 22
5 um 93k, RS R C18CkifE 5 um, L%
12 nm)BHZ BANE T, FIARAEN 12 em 4. Firff
FHEIS A 235304 0.1% R (FA) /K H(A), 0.1%FA 2
5 (B), pH 4 2.7 (1) 1000 mmol/L NH,Ac /KEH(C).
JICHEA> HE O 100000, 1AL BN E WL 200
C, HBIZEHER 1.8 kV, H—bRFEREE N 35.0%.
MS Fl MS/MS i & % 4 A H B4 4 i 452 X (data de-
pendent mode). BTG SATBEE A — M 400~2000
Da )4 B 6 A5 il MS/MS 4.

FE 262 4k 1) uHPLC/MS/MS 530 1 75 V5 s b id Ja TR
B AR IR ST 0.1%FA W v, ik [ shikke
o bR S SR BH B 1A H(SCX) B2 44K _F(150 pm X7 cm
i.d.). #RJE4 5 50, 100, 150, 200, 250, 300, 350, 400,
500 & 1000 mmol/L ] C AH# W 7E SCX FilsE I
(R B e M 2 S A (RP) A3 WA . AEREAS SR U
e, PARKE s A WO 10 min, 2R)5, 14
B AE 4y B A b 0ORE L AE R BBR BE R HEAT IR 4
0%~5% B ¥, 5 min; 5%~35% B ¥, 100 min; 80%
B ¥, 10 min. AR5 FE A4S AR ERBR B AL SCX AT |
VEME RNy B A, —NFT AR SRR TR, BT AR
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AL 200 nL/min. Fric B SR B =k, 1
PNGase F FgRg1S 2B IRFE S H 0.1%FA i %
Je, —YE AR BT, HARTT AR T
B C18 A HTAE b, BB E N 0%~5% B ¥, S
min; 5%~35% B %4, 120 min; 80% B ¥ WX, 10 min; #
JEHTREA A FAT A 10 min, BH4T F—MES S
#T.
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