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Studies on novel staining methods using fluorescent polymers for
characterization of the stratum corneum.
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Figure 1  The structure of the skin.
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Figure 2  e-poly-L-lysine (PLL).
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Figure 3 Staining of SC with Alexa Fluor 488-labeled PLL (AF-PLL).
Tape-stripped stratum corneum (SC) from the upper arm was stained with AF-PLL. A phase contrast image (left)

and a fluorescence image (right).
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Figure 4 Dose response staining of SC with AF-PLL.

Tape-stripped SC from the upper arm was stained with various concentrations of aqueous solution of AF-PLL,

followed by observation with a fluorescent microscope.

AF-PLL: PLL=1:1 AF-PLL:PLL=1:10 AF-PLL:PLL=1:100

X
w

L 3 20 m
Figure 5 Inhibition of AF-PLL staining of SC by unlabeled PLL.

Tape-stripped SC from the upper arm was stained with an aqueous solution of AF-PLL in the presence of

unlabeled PLL, followed by observation with a fluorescent microscope. Numbers represent the ratios of AF-PLL vs.

unlabeled PLL.
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Figure 6 pH dependence of AF-PLL staining of SC.
Tape-stripped SC from the upper arm was stained with AF-PLL in buffer with various pH levels, followed by
observation with a fluorescent microscope. The following buffers were used: pH 2.5 and 3.0, 50 mmol/L glycine-HCI

buffer; pH 4.0 and 5.0, 50 mmol/L Na-acetate buffer; pH 6.0, 7.0, and 8.0, 50 mmol/L Na-phosphate buffer; pH 9.0

(@), 50 mmol/L diethanolamine-HCI buffer; and pH 9.0 (b), 50 mmol/L glycine-Na buffer.

Figure 7 Inhibition of AF-PLL staining of SC by high salt concentration.
Tape-stripped SC from the upper arm was stained with AF-PLL in solutions with various concentrations of NaCl,

followed by observation with a fluorescent microscope.
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Figure 8 Effect of various amines on AF-PLL staining of SC.
Tape-stripped SC from the upper arm was stained with AF-PLL in solutions with various concentrations of
amine derivatives, followed by observation with a fluorescent microscope. Numbers represent the ratios of AF-PLL

vs. amine derivatives on the basis of amine moieties.
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Figure 9 Confocal microscopic image of AF-PLL stained corneocytes.
Tape-stripped SC from the cheek was stained with aqueous solution of AF-PLL, followed by observation with a

confocal scanning microscope.
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Phase contrast
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Figure 10 AF-PLL staining of cornified envelopes(CE).
CE prepared from cheek SC was stained with aqueous solution of AF-PLL, followed by observation with a
confocal scanning microscope. Phase contrast images (left) and fluorescence images (right). Lower magnifications

(upper) and higher magnifications (lower).
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i

Arm

Figure 11  Regional variation of AF-PLL staining of SC.

Tape-stripped SC from inside of the upper arm or cheek was stained with aqueous solution of AF-PLL, followed

by observation with a fluorescent microscope. Lower magnifications (upper) and higher magnifications (lower).
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Figure 12 Negative correlation of AF-PLL intense staining ratio and SC water content.

A statistically significant negative correlation was observed (N = 169, Pearson’s correlation coefficient r =

~0.3964, p < 0.001).
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Figure 13  Positive correlation AF-PLL intense staining ratio and TEWL.
A statistically significant positive correlation was observed (N = 169, Pearson’s correlation coefficient r =

0.2686, p < 0.001).
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Figure 14 Proposed mechanism of inhibition mode of amine compounds.
L-lysine monomer did not inhibit the staining with AF-PLL, while cationic surfactants with long alkyl chains

inhibited the staining with AF-PLL.
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Bl Z RO LTI e RnEZLNS,

AT, AF-PLL I X 2 gyt & AR & oBE 2~ & 2 A, AlEKSY
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INETHE 1 EIBWT, AF-PLL A2 032 2 &, ZoROHEICIISHRERH
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DHNATIRA Y v — I X 2 MFRESHFERFEN TR TH 5 0B 0%, pH, HIRE D
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X HICIE, HCERE PLL 5 XU aDex IC X 2 Al o B & il A, ARG RIRAE 2 Kk
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B LET  BOUERRR PLL & BOLERRR aDex I X 2 IREKFRIAERE

A PLL B X OVHCATRR aDex 23~ R EZ R T Dh, 22 ofetatkico
W, HOUERREOROME CIE AR Y v — R TH 2 PLL 5 XU aDex 235 L Tw»
52 LWL T B0Ic, 2 MEOENEROFELZH CFHE L 72, AF-PLL 3
Rhodamine 525#% PLL (RH-PLL) & g icfetizn3 Z & 23 5 5> & 72 5 72 (Fig. 15 (a, b)) -
T BRERFNCAER YOS 5 2 AL E o7z, AF-aDex ¥ X U RH-aDex IZD\»
T SRR PLL L RIBROFER Z /R L 72 (Fig. 15 (¢, d)) » T ZBBRZE G C LT, deRER
aDex THAO L 7= A8 IC DWW T S PLL L [FERIC, [F— AP DR 2 & BREL L
AR E W TAEES L ICRE 0 XN T X DS RMEAER S 117z (Fig. 16) .
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Figure 15 Does response staining of SC with fluorescent PLL and aDex.

(a) Concentration-dependent staining of SC samples from the inside of the upper arm with AF-PLL or RH-PLL.
The upper row represents the phase contrast images, and the lower row represents the fluorescence images (Scale bar
= 200 um). (b) Quantification of the fluorescence intensity of AF-PLL or RH-PLL. Mean+SD (n = 5). (c)
Concentration-dependent staining of SC samples from the inside of the upper arm with AF-aDex or RH-aDex. The
upper row represents the phase contrast images, and the lower row represents the fluorescence images. (Scale bar =

200 pm) (d) Quantification of the fluorescence intensity of AF-aDex or RH-aDex. Mean + SD (n =5).
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Figure 16  Heterogeneity of corneocyte staining with fluorescent PLL or aDex.
SC samples from the inside of the upper arm were stained with 50 ug/mL AF-PLL, 10 pg/mL AF-aDex (a),
50 pg/mL RH-PLL, or 10 ug/mL RH-aDex (b). The upper row shows the phase contrast images, and the lower row

shows the fluorescence images. Arrowheads indicate unstained corneocytes (Scale bar = 30 um).
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IC pH &F 2 A H L CREDRET 21T - 72, R, #FA4 1D AF-PLL, RH-PLL & b iC
HiE~7 v ) P A B IS 2R L, BRPESEIE C R e s HE T 7 (Fig. 17 (a, b)) -
ST 7 =4 v D AF-aDex ¥ X 8 RH-aDex (ZFEMEREI O A CHeta 2R L, hlE~T A
Y WsEI R B HE S N2, L L., AF-aDex @& pH 9.0 THREBEZR TR L o /-
(Fig. 17 (@, ¢)) » 2% V. EEHWTTD PLL DA FF v, aDex D7 =AML AfED T
I oOEMAAEEG L CREEIEEL TV L ER’E R LN,
pH 3.0 pH 4.0 pH 5.0

pH 6.0 pH 7.0

a
( ) AF-PLL
- ‘ - - -
- ‘ - - -
o ‘ - - -
(b) n=5 (C) n=5
N.D.=Not Detected 50 N.D.=Not Detected
50 N
AF-PLL AF-aDex
- | ; T RH-aDex
3 40 RH-PLL | S 40
< z
= =
a c
é 30 % 30
H L T T L ©
@ I+ .
g 5 { g 20 P
Q - T
2 80
H L T @ -
5 I " S 10
510 I I ‘r B o
T
N.D.N.D. N.D. N.D. N.D.
o LEEND. ] | | B 0 | | | |
pH3.0 pHAO pHS50 pH6O pHZ.0 pHEO pHI.0 pH30 pHAO0 pH50 pH6O pH7.0 pHBO  pHI.0

Figure 17  pH dependence of SC staining with fluorescent PLL and aDex.

(a) SC samples from the inside of the upper arm were stained with AF-PLL, RH-PLL, AF-aDex, or RH-aDex in
the presence of various pH buffers adjusted to 0.05 mol/L: glycine-HCI buffer (pH 3.0), Na-acetate buffer (pH 4.0,
5.0), Na-phosphate buffer (pH 6.0, 7.0), Tris—HCI buffer (pH 8.0), and glycine-Na buffer (pH 9.0). (Scale bar =
200 pm). (b) Quantification of the fluorescence intensity of AF-PLL or RH-PLL. Mean+SD (n = 5). (c)

Quantification of the fluorescence intensity of AF-aDex or RH-aDex. Mean = SD (n = 5).
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Figure 18 Inhibition of SC staining with fluorescent PLL and aDex at high salt concentration.

(a) SC samples from the inside of the upper arm were stained with AF-PLL, RH-PLL, AF-aDex, or RH-aDex in
the presence of various concentrations (0—2 mol/L) of NaCl solution. (Scale bar = 200 pm). (b) Quantification of the
fluorescence intensity of AF-PLL or RH-PLL. Mean=+SD (t-test, n = 5). (c) Quantification of the fluorescence

intensity of SC stained with AF-aDex or RH-aDex. Mean + SD (Student’s t-test, n = 5). * p <0.05 (vs 0 mol/L NaCl).
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7. pH IKFEEZFR N7z 2 A, PLL i E~7 v V1%, aDex (3 FEM:REIR © 4Lt 2358
0. AT 2R ORER (Fig. 17) &M —3L7z, L L, —SoiRizMmE s
DRER LB 5Tz, T7bb, AF-aDex (X, pH 287 vh V&I, Mg Tldgis
PEER L7228 (Fig. 17) T 7 I vIRERRICE W CIIRE Z /R & 722> 72 (Fig. 19 (¢, d) ) »
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Figure 19 pH-dependent staining of BSA-absorbed membrane with fluorescent PLL or aDex.

Membranes coated with 1% BSA were stained with fluorescent PLL or aDex at pH 4.0, 6.0, 8.0, or 9.0. (a)
Fluorescent images of BSA-adsorbed membranes stained with AF-PLL or RH-PLL. (b) Quantification of the
fluorescence intensity of the membranes stained with AF-PLL or RH-PLL. Mean + SD (n = 5). (c) Fluorescent images
of BSA-adsorbed membranes stained with AF-aDex or RH-aDex. (d) Quantification of the fluorescence intensity of

the membranes stained with AF-aDex or RH-aDex. Mean + SD (n = 5).
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HOGEEGR PLL F 72 |3 HOLEGR aDex 1€ X 2 fMfERicowC, MIEENIICE T 5 fetulh:
DECOFIICOWTHET L7z, PLL 3 X U aDex & i ERMNMEI X v I cogetatk
REF o7 (Fig. 20) o SO EHb, EbbDHE) v —b JIIEENED fAEMI DAY
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Figure 20 Regional difference in SC staining with fluorescent PLL or aDex.

(a) SC samples from the cheek and inside of the upper arm were stained with 50 pg/mL AF-PLL or RH-PLL.
(Scale bar = 200 um). (b) Quantification of the fluorescence intensity of AF-PLL or RH-PLL. (c) SC samples from
the cheek and inside of the upper arm were stained with 10 pg/mL AF-aDex or RH-aDex. (Scale bar = 200 um). (d)

Quantification of the fluorescence intensity of AF-aDex or RH-aDex. Mean = SD (Student’s t-test, n = 5) * p <0.05,
**p<0.01.
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FoHi HOGER PLL B X UG aDex IC X 2B O —ERE

INETOMIE T, HNER PLL 3 X e aDex I X 2 g o Yetald pH IR
DB Z T, MEOROICN L CRZLIEEZ DI EBHL 2L R0z, 22T, #%
B 5 4t fia7272%, RH-PLL 3 X U8 AF-aDex % i\ CHEO ffg o Byt % it L
Too MERELTHAY v—CTHREINIMIL. RH-PLL O A THRE X L5 HIME, AF-aDex
DAHATHROINBMIE, £-bo0FR ) ~— kbR INAVHllED 4 pHEICH 2N S
&S AEHIIE O L REEDFED Sz (Fig. 21) o X HIC, WEREH OGO % ik L T A
5L, 2D 43HOENIE IOV TSR B2 LT 2 EmIC D o 72 (Fig. 22) .

Phase contrast AF-aDex RH-PLL

Merged

Figure 21  Double Staining of the SC with RH-PLL and AF-aDex.
SC samples from the inside of the upper arm were sequentially stained with RH-PLL and AF-aDex. From the
left: phase contrast images, AF-aDex stained SC, RH-PLL stained SC, and merged images. *Unstained corneocytes

(Scale bar =200 um in the upper row, 30 um in the lower row).
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Figure 22  Heterogeneity of SC double staining with RH-PLL and AF-aDex.

SC samples from the cheek were sequentially stained with RH-PLL and AF-Dextran. (a) Merged images of

samples stained with AF-aDex and RH-PLL. (Scale bar = 200 um). (b) Proportion of the SC stained with AF-aDex,

SC stained with RH-PLL, and SC stained with both AF-aDex and RH-PLL. Data were expressed as mean (n = 3). A,

B, C, D, and E indicate each subject.
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EECiE, AEOMEREEE~ ) v 7 R 2 ST IEAMAEED > b, ERAEZ »
TREEOME VIR L Z I 2 28 ON TV BRI, /x4 ) — VLI,
MIEDT 7 F VIR LI XA THBEZET P MEINTWEBRL, 2o Ttlok
DI E A= VI K o THOEHRR PLL CHOUEE aDex O Yt D G EE N2 Dh, %
DAH =X LFEHT D=0, AEXA =Y T VOERERE L 72,

I X —yET e LCHRE XN 3 Acetone / Ether YL X 18 SDSHULEE, =% ) —u
W Z 7 — 7 A Y v ey ZFRICTRIL 2 AEHRHCHE L. RH-PLL 3 X O° AF-aDex (<
X 3G Ic RIS T E 2R L7, Acetone / Ether ML Gl AEREUCH WV 2 RE T — 7
(AETF = v 1—) oOfiiisEmI L v, FHMiEAR2NEETSH 572, SDS WLHECI3&
3% SDS T =4 v IHEOMWEHZHE L. HOUERR PLL I X 2 RS g iR L o
e lz O AHBEOHRICOWCTORELTARE L AN W Lz, =% /7 —VUUEAEL
AEICBIL Tt MR ROEH OB R b NIz, £ T X 7 — VIR TR
WAt Rl 23 i L 28 2 A, =X — L OEBKEFIC RH-PLL 35 X U° AF-aDex
XA E B Z L AER I (Fig. 23), X Hic, HoMARE L EBiNHlo A
JECHEL 2RIt nwTd, =2/ —AWHIc kY, AEME~OREGITEEIRE L
DS 5 2> & 72 o 72 (Fig. 24).

Non treatment 70% EtOH 100% EtOH

Phase
contrast

AF-aDex

RH-PLL

Merged

Figure 23  Enhanced staining of ethanol-pretreated SC with RH-PLL and AF-aDex.
SC samples from the inside of the upper arm were treated with deionized water, 70% ethanol, or 100% ethanol
for 1 h, then dried in vacuo, and finally stained sequentially with AF-aDex and RH-PLL. Arrowheads indicate

unstained corneocytes. (Scale bar = 30 pm).
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Upper arm Cheek

100% EtOH 100% EtOH

AF-aDex

Figure 24  Enhanced staining of ethanol-pretreated SC with RH-PLL and AF-aDex.
SC samples from the cheek or the inside of the upper arm were treated with deionized water or 100% ethanol for
1 h, then dried in vacuo, and finally stained sequentially with AF-aDex and RH-PLL. (Scale bar = 200 um). Enhanced

staining occurred in ethanol-pretreated SC samples from the cheek.
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INFE TOMTTHTER 4000 © AF-PLL ZHWTAHEROZ{T>CTE =D, o1F
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INFECICMERLTEAL LI, AF-PLL 3. AEZS3E L 2 oREMEICHE W TELRIE
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Figure 25 Effect of the molecular size of fluorescent polymers on SC staining.

SC samples from the inner side of the upper arm were pretreated with deionized water or 70% ethanol, followed
by staining with AF-PLL (approx. 4,000 Da) or Fluorescein-aPLL (40,000-70,000 Da). Upper and lower panels show
phase contrast images and fluorescence images of cells stained with AF-PLL or Fluorescein-aPLL, respectively.

(Scale bar =200 um).
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Figure 26  Assumption of effect of ambient pH on SC adsorption of cationic and anionic
polymers.
Staining of the stratum corneum with fluorescent PLL and fluorescent aDex is mediated by ionic interaction

between the polymers and stratum corneum proteins as a solid phase, depending on ambient pH.

IND DI Lo HNERH PLL B X NHOCHRRR aDex D AJE ~DYEIC T A F VA H3
BIG-LCnwd 2 eBHL LR o7, BRE W C LI, dOEEERR aDex 1B W Cid, 30k
B PLL X0 dKBRE O CHELZZ I -t bMfEs v o7 L OMAERICA + /&
Aﬁibﬁ(@%bfwa’tﬁ%i6ﬂ5oOiD\MLk%E&Vﬂﬁk@mﬁﬁm

ZiE, A A VA DBEG T 523, PLL DRAWKFRFICH KT 2 BUKMEH AR S D7 b
@“ﬁﬁft'cws LRI NG,

Lo, ME~DFR)>—DBFE L TAT I VIGER~D R Y <= —OWFE DRI T <
OPDORELZEDBDH o7z, 3. I pH EfF T Cld, SUER PLL ZAR L TAL T I v
W5 I D 5 IS W & 7= 28, HOCIEEE aDex 13 7 v 7' 3 vIREE O Ak &z (Fig.
19) . HOEEEER PLL & 90CHEEE aDex Wi 7’0 7 7 A A DE W, BEHOZEES (pl) ©
BEWICK s CTHBAINAAREELRE Z bz, AR IBT 75 v (pl 49~54) . NH7 5
F v (pl 6.5~85) D 20D XV ANIZEHTHKINS D, BSA X 1DOD X v 3 7 H TR
N, plix54THs, 72, pH 8~9 Tld, AF-aDex 37 V7 I VG Z B L b o 7z
2% (Fig. 19) . AfEZ A L7z (Fig. 17) o SHCBEL TERY ~—LEH (A2 v 278
H 5t BSA) MDA A vHAFH IR L. AT A ) &4 T i3 2 B g
VBB EHEETIRHERDY ., 77 F VRS R & O AEEUREER, Th V5
14:?@%%%% N3 PREREALICEES L Cw 3 AR 2E 2 b vz,

LICAE O Z I L 2 KTk, wIhoKRY) v— & bEBAHTH 2 D ME
@ﬁmt DRt R TR L 7o 72 (Fig. 20) o —MRAVIC ERENEIX O DD ST A3, FHMR
BREDIXA=TEZIFPLT VI EDPHONTWERRBIZ s, WR) =X A=-U%
AJEOREFIRESEN TV A EAIC X VM RGT 3 2 e B8 E 2 b,
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RICHNEE PLL & X HCATR aDex # Wi fifd o “HEREICOWTERT S5, #
B 5 Bt vz oo —ERGofER ik, OrFF o PLL, 7T=F vk
D aDex DR Y v —THME X 1 25 AfEHINE, @PLL A THth X 15 MIEHIIE. aDex
DHTREI N MBI, Qb o0FR) ~v—cdRmI N AEMIED 4 FBEIE
T DLW SRR E L (Fig. 21) » S 6IC, EEHFOGROMEL L TA S L,
Z D 4 FDOE GOV TIIBERE I B I D - 72 (Fig. 22) , 7277 LS oG
TG EFIEE L o2 FREBRCIToTWhirnizd, Y0k 5 RREOWIRE - 725
FEP TRV, LA L, AEORBEIREIC K > CERGOXFHIELTE, Thbb,
AIEBERENEN TV D LAY v —CoEROI NS AEMEIEZ 2 0Tl v
EEZLNT,

PR C L C, HEERR PLL 5 X OMHOEERR aDex 1 X 2 fi)d o — Bt 0 B 5
b AR OTER 2 GBI 3 % &, BRI CORNER R AEMIE, WA ) < — o
BEINBHEERL W D bholz, 2O ENLY, AP T 2R CABEK
R+4rCcd 354 IZARBMIENETE D 7 7 F v EERREXLAHSTHY, EEbDKRY <
— b ABHIENEICE TIREL TRAINCT L AoT0E I ERELLNS, S bIC,
JE K~ DRI ORI IC L D KIC X o TS 5 2 & B ¥ A B X OO %K
BrfoTofMETIk, EEOABLIL D HBKOHAY L W LAREIN TV
B, ZnoHDWEL L, WA ~—THRE I N2 AEIIKEEVEDRALES TH 51|
REMEREZ O, SHICHADORY v - G D 7 7 5 v #HEZ Fro AEIIgIc & S 1
=& T 5 AREED R X 7z (Fig. 27) .

Rhioda ™ 1Y E:E aDex
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Figure 27  The state of keratin structure organization influences the penetration of both
polymers.

Both polymers cannot penetrate into the stratum corneum with highly organized keratin structure. On the other
hand, both polymers can easily penetrate into the stratum corneum with poorly organized keratin architecture.
Staining profiles with fluorescent PLL and/or fluorescent aDex may depend on exposed basic or acidic amino acid

residues in three-dimensional structure of keratins in the stratum corneum.

32



CoREIE, BRI h R nAEMEOFEEICLI > T EMTFONTEY . THIEFF
U~ —DMJEHIE~DRAZYT 2 BF &I =7 7 F kL BIE L T 5 lEE
MWnd 5, oo, R PLL & UK aDex Oy % v 72 Elio Nl & o f)E
FUIAED L, EHIAODOMBEY Y IO BRI ARG E R LTS (Fig. 20) T & (3,
COREMEEMITF TS, kb, HMoME T —RKICRAZAEMIEEZ % &0 Ll
INTHE YRS X Hic, =X/ — VTR L 7- 8 OBt D3R (Fig. 23) 225 b,
CORBBEMNF SNz, LA L, TNHICOWTIIEFHEMESE CDr I F v HESLRRE
DERBMBETH Y, SHOMESAFEENS, L2, 7 7F v OBEIREER KD T D
FAEZ A 2 TICIEE - MYt ol < & 2 FikI3IHIR, Cryo-TEM (CEMOVIS) O & TH
D8l Z DR T X ZEFEREB IR R L T T F v ORBEIREIC O W TIZS B oW
TRORMBD %,

F72KRY) v —DHRTREI NS AREMIE, B XOHKFY ~— TS Nx AT
ICEWTIEH, BEINZFHICOWTEARPETIETHICHL2ICIE bR o7, L
L. HGEERR PLL o TR I N2 AEMIE, X OME ) v~ — TR I N 5 MEMRIC
BL CidA A4 viiaths X OCBUKMEMHAEERAREL T Y. 2o MAEMHERICO W T
—EEDOTEL b AfEK RS D7 L, TEWL 2 (Fig. 12, 13) 2 A Ex b b, T/
JEAEE aDex D A THM I NS AEMILIC B TIEA A VEISEREL, 4 D Fr*x
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PCTNF v EOEREET I BEEMIMINCET T 5 L aDex THREINLCTL, 7
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MR Y v —CcREINE MBI L Tid, AEBEIRELRIFCH Y AEKIESP Y
THEEDR T TH27-0MKRY) v —L RBETERVEHERING, IboBERICEL
Tk, WUKAEE (FfE/Kkr &, TEWL) ZHIERICAHEZRIL < —EREBE T2 T, B
AR D L THL ISR D AREED D Y . SBROMELHIRFEI NG, SHOWFFRIC X
D, IhFECToMBROTIIROADHF| & & %{T> Tz BG Bfah & TlfFb v
fEHEAEONE e RE LN, O ERROIEIC X B AIEIRIEDH BT o FE
BRI NG,

RICAHRFD XA — ¥ PHOEEGR PLL 3 X HOUEGR aDex o —@Ev B cofetafhic kIT
FTHEBICOWTERT S, BRENC it %/ — LV CHILE L /-8 i1c 5T RH-PLL
B X O AF-aDex IC X 2 e ttEd i 2 2 L 3L 2 & 7o 7z (Fig. 24) o T X 7 — VLRI
DT 7F VIBEIRES L U7 A THERET Z L HIONTW BB, 2ol &b,
AR L7z X 9 e AR O NN ERIC X 2 A7 7 F v OBEREOE N T Tk <,
ITR) AR EDHNERICL > THEY 7F v OREFRIRESELLTH . HOEEER PLL %
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K aDex IC X Y AEARE I NPT RS E XL O, EbiC, =&/ —
MALEIC X 2 fAlER G oRERIZ, AF-PLL X D b 519 4 XD K %\ Fluorescein-oPLL IC X
3 AfER DG E I IIBIE I N o7 (Fig. 25) » oPLL (% &-7 3/ REIEZ ol T
PLL (e-poly-L-lysine) & (5722 b DD, Wi dh 54 v PE4K Y = —C, Fluorescein-aPLL
& AF-PLL D EREVIITFIAXTH S, 2% 0, ARFEERITEOCER PLL 28, #livz s
7 F VRS E R BT G Lo AmlEfiia e . Kb s 7 F v RHEREE 2 FE o
EHaAEMEEZ XA TEZ L2 RBLTEY, 7 7 F VO RESIRE 25 # A 3
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EEzOLND, LaL, 5L - AEMIEOREEZEL & e PLL Jetlk & o BEE % B
LMICTBICE, SORIMEILETH D,
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et L B L 72 & 2 A, Fluorescein-aPLL TldfAJEI1ZIZ E A LRI N2 & SIS 2
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FE1E
(1 #HH

e-poly-L-lysine (PLL) INC R &th:2> & 25%/KIEK DIt 2 % 1J 72, Z ofthi3iddE L —
Fodb oWz,

(2 ARBRRE X UTE - B

EERALES X OB AEBE L L, AL 2 W idEr b7 —72 ) vy
FFECIYABERINL 2, ok, IUCH > T, TEREREGHEES, D50
RN RAFIEMIE R B &1 CRR S L2 P ZE 5T B0 TR 2 & HIf I X
LRIBEZGZ, 7T—7A MY v v 7 dMEF = v h— (HART v v a) itk ViTo7, &
ALIC AF-PLL 50 pg/mL /KIEHE % /EFH & & T, M T EIRICT 2 B et L 7=, /KPE#R I
JEPAMERE EVOS-FL (Thermo Fisher Scientific) . Olympus 1X71 (Olympus) . ¥ 7z i BZ-X810
(Keyence) I THIZE L 72, —EfoERBRICH T, S L — ¥ —BEHEE (Nikon Clsi) 1T
B 72,

(3) PLL DHCER

PLL (25% /Ki&#) % 1mg/mL & 722 X 91C 0.1 M NaHCO3 (pH 9.0) iAHRICAHIR L |
Alexa Flour 488 5-tetrafluorophenyl ester (Thermo Fisher Scientific) 1 mg/mL dimethylsulfoxide 7%
W% 1100 BEZ M 2 CTER - EDE T C 1R & €72, IS % & DR 2 (Amicon
Ultra 3K) 1IfE L, 14,000x g T 10 795& 0 L. FFEUK TP & gl L7z, AR I 7;
%% CiRORASEEEEYIRL CRKICOH B FR A FRZE L. Alexa Fluor 488-PLL (AF-
PLL) Z a8 L 72,

(4) CE DHijf - #ta

T—7ZFY vy X O EIL 2 AJEEE2 5. Hirao 5 DJ7ERNC XY cornified
envelope (CE) Za#l L 72, 37 b b, MEHE % dissociation buffer (2%SDS-20 mM
dithiothreitol-5 mM EDTA-0.1 M Tris-HCI(pH 8.5)) Ic TE&ifl - w02 VIR L, "By E %
BREL. ZOREKE% CE L LCHEINLZZ, TNERTAF 77 RICTH P VEEL,
AF-PLL 50 pg/mL KB 2 FH & €T, B T EIRIC T 2 K3 L 72, /KPR ICHEA
I CTHIZE L 72,
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DIEAL7-, Alexa Fluor 488 carboxylic acid, 2,3,5,6-tetrafluorophenyl ester, 5-isomer (Alexa
Fluor 488-TFP, Molecular Probes) . 5-(and 6-)carboxytetramethylrhodamine succinimidyl ester
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720

(2) PLL #LERE
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B[S B IG & 4 72, G %Z Amicon® Ultracel-0.5 mL 3K (cut off 4> ¥ & 3,000, Merck
Millipore) % 723 O RAE Ao it L, RGO EFEZFRZE L. Alexa Fluor 488-labelled
PLL (AF-PLL) % 7-(% Rhodamine-labelled PLL (RH-PLL) % 157-, #{¢iEE% PLL 13 10 mg/mL
IR & L CTIEIRTE L 72,
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fiE L SOCBAMEE RIS 21T o 72,
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@) L&) —NICXBABEA-—VETADOER
T—=7AMY) v RIc X 0 EAEREE 7T0%E 7213 10000 & 7 —vic 1 FEER
EL. JFGZEE L 252t L7,

(9) B2 FoPLL & BB PLL & oREHOHE

Fluorescein £ poly-L-lysine (43F& 30,000-70,000 Da, Sigma-Aldrich, P3069) (Fluorescein-
aPLL) ZF T, 8% 4,000 O AF-PLL & oDt L7z, =& /7 — A HLEIC
L2MEARA = ETARERL 205, 50 ug/mL D HEREER PLL & % 1% 50 ug/mL @
Fluorescein-aPLL % F\»C 2 Relgeta % 7 - 72,
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AgElE, A Sthdh —~— A4 & VIR BPARR AR, SRR, BRI SERR, 0
JNF5 26k, FRARFE AR, INC HR &tk (i —fk. TIERFARY: LT HaleE., ki
XAtk & LRI e U< BEIZrRY 3 @REGERAR FEE T A
iR (B BT8R 0ZiEE0 L LD T E E Lz, 3Bl SRR OISR
WA TIHECHEAG T L e, HWAEEP L ETES, T2, WFEER L D ICHED
TLZEE LARENZFRERYEGE SAHER k. sUEZ Ry ¥
D EREAEMIERYR BASRMBRICEHB L ETE T, ARRXET LD RICHY,
B2 R BRAE BRApt iR 2%, REPRIAEUR. @R AEGERER 3
BB CHREEB Y £ Lz, BAEILEZRHL EFE9d, 4240 iz <
EEWE LAMILEERAY: REFEREER O CICHNT I LIRS EAR%EER
RE R HEEEh B MEERER R FHERUR. USRI E e, R
ST 4 A NY) —OERRICEL L E R L BT E 3,
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