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Study on Effective Preservation of Bovine Pericardium Using Decellularization
and ¢ -galactosidase for Eliminating Xenoreactwe Antlgen ‘

Min Seok Kim*, Cham Jin Park?, Soo Hwan Kim**, Hong- Goak Lim, M.D?, Yong Jin Kim, M B.*

Background: Effective decellularization and fixation process is critical, In order fo use 'xe’nogemc valves chmcaﬂy.'l'n”
the present study, we decellularized bovine pericardium using sodium dodecyl sulfate (SDS) and N-lauroyl sarcosi-
nate, ftreated with -« -galactosidase, and then fixed in various manners, to find out the most effective tissue preser-
vation & fixation procedure. Material and Method: Bovine pericardium was decellularized with SDS and N-auroyl
sarcosinate, and treated with « -galactosidase. Both groups were fixed differently, by varying glutaraldehyde (GA) or
EDC (1-ethyl-3-(3-dimethyl - aminopropyl)-carbodiimide)/N-hydroxysuccinamide (NHS) treatment conditions. Thereafter,
physical examination, tensile strength test, thermal stability test, cytotoxicity test, pronase fest, pronase-ninhydrin
test, purpald test, permeability test, compliance test, H&E staining, DNA quantification, and @ -galactose staining
were carried out to each groups. Result: GA fixed groups showed better physical properties and thermal stability
than EDC/NHS fixed groups. EDC/INHS-GA dual fixed groups showed better physical properties and thermal stability
than EDCINHS fixed groups, and showed better thermal stability than GA fixed groups. In pronase test and pro-
nase-ninhydrin test, GA fixed groups and EDCINHS-GA dual fixed groups showed stronger crosslinks than
EDC/NHS groups. Permeability and compliance tended to increase in EDC/NHS-GA dual fixed groups, compared to
GA fixed groups. But, EDC/NHS-GA dual fixed groups had stronger tensile strength and lower cytotoxicity than GA
fixed groups. Conclusion: We have verified that EDC/NHS-GA dual fixation can make effective crosslinks and low-

er the toxicity of GA fixation. Henceforth, we will verify if EDC/NHS-GA dual fixation can lower calcnfcatnans & tis-
sue failure in" vivo. experiment. ~ ~
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(1) Sodium dodecyl sulfate (SDS)T: 4°CellA] 0.25%
SDS7} 238 A4 Shxglol 24417 Aelstar, 147
ZH5E AXEc) 05% TritonX-1000] E&E A4 9
&Nl 24417 Helsla, 1A7E S5l AlEed 01
U/mL  a -galactosidase”t 38l A4 hEgolol] 124]
7 Aelsta, 1A SRR AEgel 2gA g
oll 447+ X ulslsL, phosphate-buffered saline (PBS)E. 1
Al A st} Eagi

(2) N-lauroyl sarcosinate (SLS)&: 4°Coll4 0.75% SLS
7F 39 ARG SFENo) 2447 A, 1A F
F2 AAg} 05% TritonX-1000] £35 AAA 93
el 24417 AelslaL, 1A Fral AEgth 0.1
U/mL @ -galactosidase”t EH FAA SF-gHol 124
7+ Aesla, 1A FHTE AR o4
(nell 417+ Helsls, PBSE 1A17F Al¥sle] Ragic)

2) 1A

(1) Glutaraldehyde (GA) fixation: 0.25% GA-&H0l] 724]
7+ 343 X, 025% GA, 75% ethanol ¥ 5% octanol®] &
grofel] w484 7F Helstsich. o] ¥ 025% GA £l
Y3l 12041 7F S, 0.2M Glycine 8- Hol] Wi 37°Coll
A 24A17F A elsledet.

(2) 1-ethyl-3-(3-dimethyl aminopropyl)-carbodiimide (EDC)
/N-hydroxysuccinamide (NHS)+ GA fixation: 0.05M 4-mo-
rpholinoethanesulfonic acid hydrate (MES)ell 30 mM EDC/6
mM NHSE #3417l EDC-NHS solution®. 2 2447+ X g
g ¥ 025% GAENo) Y 2417 Z9k 24t} o]
% 0.25% GA, 75% ethanol I 5% octanol®] E3tNol] YW1
48A17F Helsla, 025% GA N0l 120417+ 248k e},
©]& 0.2M Glycine-3-Holl W31 24417k A el+9lrt.

(3) EDC/NHS fixation: 0.05M MESol| 30 mM EDC/6
mM NHSE &8 A)7] EDC-NHS solution®. & 244|7F E<}
SIS

3) Physical examination

ZAL AL AYHE 008 7Fst TAME 1
(FEHE), 2 (FF REHR), 3 (E5), 4 (7 wiwldh,
5 withz dA+g mizld 44 848 50 Polypro-
pylenes o] gste] 4l H-E & Wi AY AEE A
M2 g oA v)estd e, 24 Ao A4 A
A 002 7)Fete] ©AME 1 (3 Eol7h), 2 (7
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A Foih), 3 (%), 4 (& Ado] 98), 5 AFo] A
HE HA+E vlZich AAEE 50 Polypropylene® & 2
E ;*F A3 oz BdARl =F o] Lo
2 A A JlEsided, 2487 A9
Ak ’3%’5% 028 7iFsle} APEE 1 (B Eol),
2 (¥ o), 3 (HEW), 4 (& EoUA &), 5 A
o soluA 4E ATE vlzich 34, 288 434
2 uf Fd(gap)el A7IE=AY FFE I s}

4) &8 ZHAKTensile strength test)

- AMHES 520 mme AHOE wHEo] 5 mmol o

g JAAAEE FH+d A9l 242 Digital Force
Gauge (DS2-200N, IMADA, Japanyg o}83lgla, B3l &
E(load speed) 100 mm/min® S4ste] ©l9: MPa
Nmm") 2 E71854geh.

5) & oFMM ZAK(Thermal stability test)

AdHE 8x30 mme] AHoZ Ae) 95 g9 F2 A&
ol AL JhatAl & F 55°CY S/l Y2 2°C/min

2 B9 £XE ggua] AyY Aol FAsA
ﬁﬁ%_g}l_‘: AR, & 2749 ZapA Aol dojub AY
o] &5 4R 27 vl A9l

6) MEEM ZAKWST-1 assay)

AdHE 1% AL H71E Dulbecco’s Modified
Eagle Medium (DMEM, Welgene)oll Y1 37°CollA] 724]7¢
S weksgict. ol AFAE AT e, —20°Cq] A
stk HA) sz RE AYRIAES A FEANEE
oo} 37°C, 5% CO2 $7NA 1% A, 10% Fetal
Bovine Serum”} 37+%l DMEMe| wiokslgic}l, A% £4)
AEE el okt BS2AEYd HFEAEE 96 well
plate®] 7 wellwbch 2.5x10°709] AEE A3 wiokst 5,
R AZ7) 80% =T =W 1% FAAIte] HHH
DMEMof| A 44|17k wfioksloict. wiokgl kx| Eo} /%j%—
BA|E wjokele A 5. zhzhe] A L2
AENE 100 £ L4 Hz|sle] 48A17F wjekslglc). °l‘5‘
tetrazolium salt (WST-1)& 10 LA *alslo] 4417} gk
g 5, microplate reader® ©)-£3}0] 450 nmol|A] FFEE
485t

7) ZZLIOLH M& Al&(Pronase test)

AdRe A2 ¥ Plocigh DT 248 005

mg/mL pronase SAE 7\‘37}3} 5 AR ¥ A7
ol Al 3 AzS 5 FAl(weight 2)5 FH gkt Z2)o}
Aol thet A& ZAFAFER (=weight 2/weight 1x100)
o 2 A vepict

8) Pronase-Ninhydrin A&

0.1 mg/mL pronase &Holl A¢HA-g W uk-§-A13iv}
A ARG AAstw Fe £l ninhydrin 50 2 LE b
L2171 &, microplate reader® ©]-&3}od 595 nmoljA Y] F
BEE A9 FEEE 259 opvAte] As

A

9) Purpald ZAl

AdAE Pupaldol AT F EAF0 22AA A
e o) Wbt o Aele A7 2 Ree] HES
24330},

10) Hematoxylin-Eosin (H&E) staining

AYHe 10% T2e Sho] 34 & sl 2
A HEo] 2~4um BHO 2 sl HEE F4& 4
Alg F FEdv|ges 3

11) DNA gk

SDSE o]-§ste] EAE3 4'dH-E DNA B Fslsd
3, AL A o]He $AIGE dRTeE it
Ad A S lysis buffer?} proteinase K& Yol EP tubeol] &
3L incubateroll A 55°CZ ovemight3l$it}. o]% centrifugest
o AFHE dF 5 M NaCl& 27} 250 L™ A7)k
proteing 7+ekeksl7] S1stod centrifugestict. T FH3
A2 loll 500 uL9] isopropanols H7Het 5] inversiong o}
%3 DNAE #9lstar o}A] centrifugest i}, 45HE W
23 ¢d& DNA pellet® 70% Ethanol 500 uLZ washingd}
71 $131 centrifuge §F ¥ A4=HE wglx wal F 100 ul
9] Elution buffer® ol pellets dissolvedtirt. o] %
NANODROP<- ©]-§3le] DNAE 7 #slgict.

12) Q-2 SUAFOIK AN

Protein & peroxidase®) blockingS x| washing 8 %,
Biotino] 2-2¥ Griffonia simplicifolia 1 isolectin B4 (Invitro-
gen, Carlsbad, CAYE 3}z FFEHo] | ugmLEER
3] Aslo] &Elol ol 0.1 mL Hojz=d & o] & 1A17}F vl
okgtry, <28 © 2 Horshradish peroxidase”t 2% strep-
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Table 1. Physical property of variously treated bovine pericardium

SDS+GA SDS+EDC+GA  SDS+EDC SLS+GA SLS+EDC+GA  SLS+EDC

Palpation 2 2 1 2 2 1
Suture 2 2 2 2 2 2
Extensibility (gap) 3 (no) 2.5 (no) 2 (no) 3 (no) 2.5 (no) 2 (no)

SDS+GA=A group treated with SDS, and then fixed with GA; SDS-+EDC+GA=A group treated with SDS, and then fixed with
EDC/NHS and GA; SDS-+EDC=A group treated with SDS, and then fixed with EDC/NHS; SLS-+GA=A group treated with
N-lauroyl sarcosinate, and then fixed with GA; SLS+EDC-+GA=A group treated with N-lauroyl sarcosinate, and then fixed with
EDC/NHS and GA; SLS+EDC=A group treated with N-lauroyl sarcosinate, and then fixed with EDC/NHS.

Table 2. Tensile strength of variously treated bovine pericardium

SDS+GA SDS+EDC+GA  SDS+EDC SLS+GA SLS+EDC+GA  SLS+EDC

N 10 10 10 10 10 10

Thickness (mm) 0.33+0.04 0.38+0.03 0.34:0.05 0.40+0.07 0.32+0.06 0.32£0.07
Ultimate strength (MPa)  11.18£3.02 11.8542.92 13.4542.12 10.35+2.77 12.0242.27 13.0816.10
Strain at fracture (%) 41.004:6.68 40.33+7.93 48.677.40 52.3349.17 48.00+8.64 44.00£7.50

SDS+GA=A group treated with SDS, and then fixed with GA; SDS+EDC-+GA=A group treated with SDS, and then fixed with
EDC/NHS and GA; SDS+EDC=A group treated with SDS, and then fixed with EDC/NHS; SLS+GA=A group treated with
N-lauroyl sarcosinate, and then fixed with GA; SLS+EDC+GA=A group treated with N-lauroyl sarcosinate, and then fixed with
EDC/NHS and GA; SLS+EDC=A group treated with N-lauroyl sarcosinate, and then fixed with EDC/NHS.

taviding 5 ugml FEZ F32% Ssdofl 3]4eto] 0.1 Turkey b test T Dunnett®} T3 test® ol goto] AFelg
mL gojrezl & 147 wieksbel, 2 % 3.3'-diaminobeni- th p<0.05& folgt A#g 7HEsidet.

dineg 0.1 mL €elo]lEo] Wojme] 18 ¥ 31 ZH
AR F, hematoxylme 15, HCI®} ammonia®} ol|EHE,
neo-clear®] Y=o #HF-& AA F mounting mediumS 8
ojrgl & coverglass® Y Bsle] guld G AE
= 27, B9 A AAES ol Az, LT

A

1) Physical property (Table 1)

ol of%t XolHub= 1 2
o}, &219] 7%, EDC/NHSE A% o] GAR 3733k
oIt} EDC/NHSS} GAR o] A3k ol nisl v] =
(1) FUZZAL AdHo A=A 958 ol gsled 100 Ak A0 Ad ARe ZE oA & &) §lo]
mmHg®] $HE-& 108 F<t Jha 5, AdAe Faet A skl vhEE 23E B F 24e] golve 4
gAATe kg ZHer) %Z uzs] 2 A7 EDCNHSE 343 Fo] GAE 3L
2) TR AdHdd AT E ol gstd] o, A%k Foll nlsl o] & Folkon, EDC/NHSS GAS] o]
100, 120, 140, 160, 180, 200 mmHg®] B4Y-& 7}ste], A Z 34 Fo o2 E F3} nasle] 7k AR AAE
e WYy I9E 49 & Bolth BE oA 23& AR e FE2 3

14) A 4y

13) Bz Al ¥ RE=X ZAK(Permeability test,

Compliance test) -

ﬁoki

r

b

2) &8 2AKTable 2)

7 Addviek 7ol FAIA Aol & olr] SlelA
SN %/&%M (one-way analysis of variances, ANOVA) SDSE F-AlxE3het 3}, SLSE FAIE3FEE - vlsL
-2 Kruskal-Wallis #41-& A|3)slglom, AeRdozl= g A}, FAZ3 Aol wbE £o3 Aol ek &
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Table 3. Thermal stability test results of variously treated bovine pericardium

Fresh SDS+GA SDS+EDC+GA SDS+EDC SLS+GA SLS+EDC+GA SLS+EDC
N 15 5 5 5 5 5 5
Sharp deflection 69.42+1.48 86.25+0 88.75+0 81.25%0 86.25+0 88.25+1.12 81.25+0
point
p-value* - 0.000 0.000 0.000 0.000 0.000 0.000

SDS+GA=A group treated with SDS, and then fixed with GA; SDS+EDC+GA=A group treated with SDS, and then fixed with
EDC/NHS and GA; SDS+EDC=A group treated with SDS, and then fixed with EDC/NHS; SLS-+GA=A group treated with
N-lauroyl sarcosinate, and then fixed with GA; SLS+EDCH+GA=A group treated with N-lauroyl sarcosinate, and then fixed with
EDC/NHS and GA; SLS+EDC=A group treated with N-lauroyl sarcosinate, and then fixed with EDC/NHS. *=Kruskal-Wallis and
Dunnett T3 analysis compared to fresh group.

Table 4. Absorbance (A450 nm) of fibroblast and smooth muscle cell, after treating with eluate of variously treated bovine pericardium

SDS+GA SDS+EDC+ SDS+EDC  SLS 4 GA SLS+EDCH+ SLS-+EDC Positive Negative
GA GA control control

Fibroblast

N 3 3 3 3 3 3 3 3

Absorbance 0.955+0.11  0.710£0.02  0.7522021  0.857:0.10 1.03320.25 0.989+0.26  1.839:x0.04  0.440+0.00

(450 nm)

Smooth muscle cell

N 3 3 3 3 3 3 3 3

Absorbance 0.777£0.04  0.756%£0.16  1.457+1.29  0.658+0.01 0.946+0.10 1.135£0.06  2.974£0.14  0.437£0.00
(450 nm)

SDS+GA=A group treated with SDS, and then fixed with GA; SDS-+EDC+GA=A group treated with SDS, and then fixed with
EDC/NHS and GA; SDS+EDC=A group treated with SDS, and then fixed with EDC/NHS; SLS-+GA=A group treated with
N-lauroyl sarcosinate, and then fixed with GA; SLS-+EDC+GA=A group treated with N-lauroyl sarcosinate, and then fixed with
EDC/NHS and GA; SLS+EDC=A group treated with N-lauroyl sarcosinate, and then fixed with EDC/NHS. Positive control group

was treated with 100 L DMEM containing 1% antibiotics; Negative control group was treated with 50 #L DMSO and 50 #L
DMEM.

g, SDSE —‘%Xﬂisﬂé} ARTE Holl A 324 widol] wp & o] 83lo] FAE3} & 59 A -Folli=, EDC/NHSS GA
Zol= 9y ALE Jelhton SLSE ol &sle] FAE & o)% :AFo] EDC/NHS ?‘é o) vla) Zebalo] W
9” é_lﬁé%’" o] 3l g bl W Xo]E wbAY Asle 257 Fo8Al 92 (p=0.007), EDC/NHSS}
T 8 Bl E BAlRoE o8 ol AT F ¢ GAR o]F AT GA AT 748 F2gt ol b
FAE, A ol whel A FeA S B 9 A A ook, vl & A SAA FAE weslAE

i 0 yA
Ak GA AT A g "J’%%E% LA AR Z8F5 AT, EDC/NHSS GAS) o|F 34 -, GA A,
EDC/NHS A TellA 7hd %2 IAREE B EDCNHS AT ¢Az Eebd WA Ade 2271
EDC/NHSS} GAR o|F g9 ¢ 7 A% 7he A da=Es Zge] ik

[Ba2at =
3) &€ ot M HAKTable 3)

4) NEZ=H HAKTable 4)
ASRANE A% Aalol| A, FAES dle] u}E §e
FAES el whE fol% Aol flgivh 3 W & Aol figivh B, SDSE ol §etel FAENG T
ol wha} AA e LA Gl wlal BE Al S 3 SLSE o) &ato] FAZ3heE 7 bl A A ol
sAol Yolrhz AR LE7k G5l FReh SLSE  wHE Aol BAEA sheieh BHTAL Y AsellA,
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Table 5. Pronase resistance {a) and the amount of eluted amino acid per unit mass after pronase treatment (b), of variously treated bo-
vine pericardium.

(a) Fresh SDS+GA  SDS+EDC+GA SDS+EDC SLS+GA SLS+EDC+GA SLS+EDC
N 10 6 6 6 6 6 6
Residual 3.19+6.86 88.47+5.52 87.3615.15 80.28+4.21 95.64£5.10 93.70+1.90  92.15+6.54
weight %
p-value* - 0.010 0.007 0.014 0.002 0.000 0.029
) Fresh SDS+GA  SDS+EDC+GA SDS+EDC  SLS+GA SLS-+EDC+GA SLS+EDC
N 3 5 5 5 5 5 5
Amino acid 12.25+2.10 5.624+2.40 3.351£047 6.722+0.98 4.711+0.37 5.823+049  9.170+1.67
(1 g/mg)
p-value* - 0.155 0.000 0.015 0.000 0.003 0.385

SDS+GA=A group treated with SDS, and then fixed with GA; SDS+EDC+GA=A group treated with SDS, and then fixed with
EDC/NHS and GA; SDS-+EDC=A group treated with SDS, and then fixed with EDC/NHS; SLS+GA=A group treated with
N-lauroyl sarcosinate, andthen fixed with GA; SLS-+EDC-+GA=A group treated with N-lauroyl sarcosinate, and then fixed with
EDC/NHS and GA; SLS-+EDC=A group treated with N-lauroyl sarcosinate, and then fixed with EDC/NHS. *=Kruskal-Wallis and
Dunnett T3 analysis compared to fresh group.

0 minute 10 minutes 20 minutes 30 minutes 40 minutes 50 minutes

SDS+GA
SDS+EDC+GA
SDS+EDC
SLS+GA
SLS+EDC+GA
SLS+EDC

Control*

Fresh

Fig. 1. The color change of variously treated bovine pericardium, after the reaction with purpald solution. SDS+GA=A group treated with
SDS, and then fixed with GA, SDS-+EDC-+GA=A group treated with SDS, and then fixed with EDC/NHS and GA; SDS-+EDC=A group
treated with SDS, and then fixed with EDC/INHS; SLS+GA=A group treated with N-lauroyl sarcosinate, and then fixed with GA; SLS+
EDC-+GA=A group treated with N-lauroyl sarcosinate, and then fixed with EDC/NHS and GA; SLS-+EDC=A group treated with N-lauroyl
sarcosinate, and then fixed with EDCINHS. *=Bovine pericardium {reated with 0.625% GA for 72 hours was used as the control group.

AZ3E ol whE Aol igior, SDSE FA X}
IR el whE Aol g¢iith SLSE
A3 FES A, GA ATl vl3 EDC/NHSS} AAZ ZAGl Hlg) RE AelFelA Lol
34 T(p=0.024), EDC/NHS 314 F(p=0.001)2] uigk Aeo] foslAl Eohvh 2L WhHeR FAE3L
AE EAo] Yo Aoz el om EDC/NHSS GAR g FEolAE g Wl wE o8 Aol gk
o]% TATF EDC/NHS AT Aolg ol glgiuh. k), SDSol| M]3l SLSE o] &3 FAES A S & Fo)
AR A S B oA, GA 24 B A Zgvjobd] Aol FojslA A HAEACHGA
thE EDC/NHS 34 Wlo]l AlZ £4Jo] Y& 7gs B AT p=0.037, EDC/NHS® GAR ©]F 3147 p=0.010,
et EDC/NHS TAT: p=0.025). SAIL3} ubdell 4] glo]

5) ZE2LI0tAHl ME A[&(Table 5a)
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x100 x200

SDS+GA

SDS+EDC+GA

SDS+EDC

SLS+GA

SLS+EDC+GA

SLS+EDC

6) Pronase-Ninhydrin A} & (Table 5b)

AAg gl 74 we ofu)kdle] 5%
), SDS¢} SLSE o] &8 AgF EFollA EDC/NHS I3
TollA] ofu|eito]l 71 Hol SEE v} FAES} uiy

x400

Fig. 2. H&E stain of variously
treated bovine pericardium (x100,
x200, x400). SDS+GA=A group tr-
eated with SDS, and then fixed
with GA; SDS+EDC+GA=A group
treated with SDS, and then fixed
with EDC/NHS and GA; SDS-+
EDC=A group freated with SDS,
and then fixed with EDC/NHS; SLS
+GA=A group treated with N-lau-
royl sarcosinate, and then fixed
with GA; SLS+EDC+GA=A group
treated with N-lauroyl sarcosinate,
and then fixed with EDC/NHS and
GA, SLS+EDC=A group frealed
with N-auroyl sarcosinate, and then
fixed with EDC/NHS,

Table 6. Amount of DNA per unit mass of fresh bovine pericar-
dium, and bovine pericardium treated with SDS

Fresh SDS
N 2 5
DNA (¢ g/mg) 1.71£0.37 0.05+0.08
p-value* - 0.034

*=Kruskal-Wallis analysis compared to fresh group.
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SDS |

SLS

Negative
control*

Fig. 3. «-gal stain of variously treated bovine pericardium (x100, x200, x400). *=Negative control group was not treated with GS-IB4 be-

fore streptavidin treatment.

of g ohul it S&e] Fo% Aol gk wH,
SDSE FAIE3} & 75, EDC/NHSS} GAY] o|F 137
I} EDC/NHS AT 7he] fogt xtol7} glgle}. SLS®
FAE & 7%, EDCNHS ATl GA 1A
EDC/NHS®t GA °|% AR} folsiA] we ohulx
Aol &9

7) Purpald & Al(Fig. 1)

a2 v F 108 7ol B3ty wl vbd o & F
T 208 Aol Hetuloz wAEg el uhe
A% WG AR, BE Fo| dzTol v
A BE7t sl
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Table 7. Permeability {a) and Compliance (b) of variously treated bovine pericardium

(a) SDS+GA SDS+EDC+GA SDS+EDC SLS+GA SLS-+EDC+GA SLS+EDC
N 5 5 5 5 5 5
Permeability 18.88+10.31 20.81+14.49 35.31+22.77 25.48+6.03 46,75+14.18 61.30+32.52
(mL/br - em?) ;
()] SDS+GA SDS+EDC+GA SDS-+EDC SLS+GA SLS+EDC+GA SLS+EDC
N 5 5 5 5 "5 5
Compliance 11.90£4.94 18.05+13.72 21.28+17.72 12.42+£3.29 20.27+£11.23 20.25+5.47

( #LimmHg + cm?)

SDS+GA=A group treated with SDS, and then fixed with GA; SDS-+EDC+GA=A group treated with SDS, and then fixed with
EDC/NHS and GA; SDS+EDC=A group treated with SDS, and then fixed with EDC/NHS; SLS+GA=A group treated with
N-lauroyl sarcosinate, andthen fixed with GA; SLS+EDC+GA=A group treated with N-lauroyl sarcosinate, and then fixed with
EDC/NHS and GA; SLS+EDC=A group treated with N-lauroyl sarcosinate, and then fixed with EDC/NHS.
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HiB: o] Tz Hrtol} =Ho] JAH o o] 457 AulAE =F9 477k WTAo] T X
ARl HET A n43g0] Hesith B AT E £4¢S sodium dodecyl sulfate (SDS)
S} N-lauroylsarcosinate S o &}0] FA|Es}eh 1, oh et EA koAl S M2l 51, ol chopat
MoR nARo R ZALY WSS HAHY 4 gk AT $AY BE wlo) el
ColEnz} ahget. Yy X TR AFo 2HE] o]F o4 HAHS 222 5| SDSY N-lauroyl-
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