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6o Wb wist gol) o ZAL mE O AL F Ak (RAA 28

Y AN G, AL We] BE(512)9] A SE(LDE, Aol A A wARA 2 el T
x4 golg de)A rewn Ado] fAT 4 ok Ao Hwold. Aol FAF F Y= A FEE 0
AA 2ol F2A A4 2 Ade] GRAS MRS ole] /A ASel ueh v 4 ek, ¥ 4P o
A AR W AFA Al oA, ok 3,000 YA 4,000 AlF rolAee] BHAL 2 Adolxe] Aol 5 &
E(V)E 9 10 pL/secolth. thEsli, ARU3M) Uel 55612 Al EV,)E A G4l A

4 4

(434) el 25(512)0.24H &3] Aedres d4dd 5 dv. 53], A2 (436, 438, 440) A4
(442)°] 915 7A7-(452) N (W) S 7 V d A2 55(514)¢] T ﬁ‘Ol(Dp)ﬂ

]
Leon WIRFe] S =5 A4 = gloh. dE 50, oF 30 WA 40 vho]a29] Wn (W) o] 915 7H7(452) 5 2t
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249 5 Aok g 5o, e eEE (g 5o, 37T 2L A oY EE (8 B
o], 15T, 10T, && 4(:;) gZzogy I Hr=

% 5ol A Ze) W436)e) TS wA shte] oY B, ole) b WMIES b 4 At olF Hol, 4
2 o (danol B vlA BA(522)E EFSHE 277 EAHe} glo, 7
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UH (Weon) = Ol 758k AE] 9 (444) 9] Yuok= vs = v

T 62 7] AT WMYEE T A T dES AT A #He dEE T=Ag Aottt = 60 YERA

A ol =y i oo 7] (436, 438, 440) = o]= AHolgtE AT & 9l

=69 Ay #AL A4 99(642) 2 A 99(644)S £ A Fx(646)5 ESSE = k. 9 o9 9H

(642)& A2 (434) 2 Fal= EH H?(652) 21 73?4 °§‘-’%(644)9_i ol L9l H- 7H?(654)E Xt ? A
A

o] Rl QolNE, AA A (642), Ag TE(646) 2L A

Fbws sgwc, ded, g6 7w
u A7 4 (2), A Tx446) % A 99T dndos

P (644)2 7] =3 vpe} o] & 59

T4 = v

d= So], ® 69 AY431) A AL A2 E(14)9 A AFE Zol(D,) 7t Al G (644)0] ofd A
Boi(642) = FFHES PR £ vk webd, A 99(642)9) Aol (L) AWHOR = 59 wus

of 7] =olg mpeh o] Hu HF Zol(D)ET F & vk, ERE, 7] =oF upep o], A (434) i€
FE(V)E 20 =3, A2 99644) W) vAl 4(522) %= ofo wheh

o (644) ol WEA H AolTh. meb, AL @ AA QA (642) S YaH (EE 5F) oo
aﬂom, A2 Gol(644) e MALE (B H5E) 4] Adolr,

T 7a-TcE ¥ 4a-4c) MAFA 3 2(432) 2 AL (434) 9 HP] i Agmat opJel, A (436, 438,
440)9] el gt F71H AEERE Yela gtk & 7a-7col YERA A #(736) Yo Aol =W
T =oo 7%y (436, 438, 440) F o= AolFE AT 4 9 A ', v AA A3
(700)+= 9] oo =W T =2 V" uAFA 22H400)S I‘Hiﬂ% T 9k,

& 7a-7co] MAFA 22H700)= AAA T2 (GERAE ERAN, = da-del] WE 4049 EE ),
Al B2 T 2(712) ROAW (GERRA S BAIRE, 4229k EE g

2 T2712)= Zdad() R mARA g2 AR(716)E ETT
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A BE AE(716)o] os FAgE vAFAl =(732)= YT 4
(734) (2705 YeERloH, ¥ Bol EAE & d&)S £9d + Ao

Zy A #M(736) A7 Tx(746), A T2(746) W Al 99 (744) 2 AA 49 (742)& 23T 5 Q).
AE(734) 9] SHF MNF(T72)ZHE Al F2(736)9] YT ME(774) 0 o2V 7A], AA FH(742) AL
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AlstAl = o, & 594 HE 5229 S & AS)w AE(734) WY Al wi&(702)2] 55 (782)°0 &3}
(744) 0. 2HE YA HA = 28 Aot AE(734) e ZE(782)% ZH“(734)i%:'~E1 #(736) 9
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(744) Wle] A2 WA= o) 5 U}, olg mpATAR, W(736)] A2l Ao (744) Vo] A2 vjde] HEREE
o gt elsiARt Ae] J(740) 0 RRE AW(T34) We] Al WATODE olEF 4 k. AL #A(70
2)e A2 WMATHI FAF WAL 5 gAY, EE AL A702)e A2 AT e uad 5
olth. TEAE, AL A (702)3 A2 A0S FAA FAF F (dF o], A G(744) Ue] 1)
ool AR WAl BAG] oEAL, EE AW FI s WA el e A2 wjdel A
OAde Bal) A 2 5 Ao

% 7hol =AE vhe} o], AU (734) el BE(782) el 449 MW7) Wl (W) (F Ta FE)E
A% AT(772)8] Ul (ool AAH o2 FAD 5 oA, A% AT (774) 9] Uu] (Np)ol DDA 02 7
ol ek, 295 ATT72)9) Ui () 2 A% AT(774) ) U (W)= Aol ) Ad5ow
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FAY o+ gk, A5 B9, 295 MF772)2 U] (W) 7F 1 S A5 A7(774) 9] W8] (Wene)
7F wigE F Afole] ZF (=AISHA] &Z8)2 473 oo o ZtEo] = 4 9ly] witol, 90° o]je] 7+ &
ATH, o2 7t dzEAME 5] 999 WYd 4 vk 300 WA 90° , 457 WX 90° , 60° LM 920° =.
Ag 1] o] Ael AS zhe v AlFAl axbol st 7] =99 #Est, fA wE (dE , A1 ol
A g/rE A2 d)e AdHor BA7EE A *ﬁ%@z—i Ml EAE AT F e 0144 AL 5
ATH., A7 Al AEEH vH B4 2 s B4 g ugl thE Feolth. oE o], AEITH
vlA EAZE B4 digde] dEe] FEujof tiE] B4 9l *ﬁ%ﬂzﬂ. A EAQl A4S, £%§X—. A EA=
521407 AFEo] Jhgaa] Tl E S ddste] BH|E = qlojof A Mo g BAUME3E Fo|t),

= 8-302 = 2a-2c9 WARA 22H200) Ex = 4a-4c] PIARFA] 2&F400) A AESHY wlA EA (A
Eol, BESA AE)E Aldste & 19 H(100)9] dHE =A% 3eolth. 28y, ¥H(100)2 AESA n
A BAE BFste A T v AlFA &2%H(200, 400) golA AFste Aol A gev. uAfA 2
(200, 400)% "W (100)& F3qst= Ao FAHA ge=vh. ©Lo], W (100)9 dAISS WS A22(200) 9
FEE =9 = s 9, 22H400) o] WM E = 4 §lar, olek w9 A% Iy, o]#3t
SHUEL U A & 7IEF FARSE v AFA Al H8E 5 .
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Fa AETA wA E2(802, 904)E BA Uil 5H EAE(E) A4 e BT dojo] AETH w)
Al A (802, 904)d & 91 CAESA wlA BA(802, 904)9] dEAME, LFEE AESH uA B4, it
AESHA vAl B4, W9 AESH vA EA (dE o], T A& vA 4, B AESA A 4], o4
AE 5, *ﬁ%ﬁa lxﬂ EA slo]H g xEn }, Z7] AEH ulxﬂ 24 (& B9, 2 U9 &7 A=
A oulA =A4, ASEA o] 27 BESH A B4 5), AT BESH oA EA AEF (dE E
o, §ARsE CHO A=A blA &4, HeLa AESA wlM A, HEK AESH vA &4 5), 57 A=
g4 A EA4 (dE 59, Sf9, Sf21, HighFive §), YATE AETH vA & (45 59, @olAro}

l

EldE Y (Leishmania tarentolae)), &% AEsHH nA EA (& B9, S. AFIEvo]A 2~ P, I2Eg2x

), "rEElel AEEA wA EA (F 5o, E. F¢], B. AHHE 2, B. FUAAAI~ F), A7 AE
o] ol %3 T 2 AETH wA EAE @S AESA A EA(904)9] dZA = mEe wjo}, o
A4 ZHFE ol (dF 91, Az, 37, =53, M, ngeld, &7, &, 94T, &, @AY F)
T xgheith. B4 iy EAEY d2Ae @il g5stE, Ad, dik, gapgkE 58 23t 3
e #AEY g2 d2Ae A, Jd789 16 (dE 59, 1gGl, 1gG2, [g63 E+ IgG4 3HHF/), Igi,
Igh, gD ®= [gf §/9] IAE XFse AES TS0

A (104) o4, B (100)S ©HA| (102) ol A 1A 2 2 29" AEsHy mlA 4 diste] A1 Al
S ST F . SA104) = AL AlFel o el AESH A EAE Agsts GAS Ef}f}% F
Itk EAE, @A) E Al NS st @i AESA nA BAE F ShUE Adse A f}%
T Atk = 102 ulAlFA 22H200)2] A (252) W] AEEH uAl E2(802)d thste] Tﬁﬂ,% A1
A E =AE o, = 112 Al Aol w2 AESH w4 B4 (802)& Adss dAle] dHE EM%&
olt} (&a] Mew AEEZ n4 EAE & 11 o|FdE 10022 ZAE). & 128 AEZ nA 24 (1202,
1204, 1206)7F WA 22H(400) 9] AE(434) o] mlAl &4 (904) FollA MeEE delE ERH Zlolt).
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AL AFZ el e ARES drkeA 23S 5 o dE 80l Al AE2, wAlSA £2H200) =
= PARA 22F400) oHellA SR EAG ol AESHA wAl =A(802) = AESHA Al =4 (904) 9
AL 540 el AP = Ak, GAI(104) A FaE AL AFe BH-ste S0 s Adets Ao Al
Fd = Avk. dE 501, HAse 54 AL vAl EA4(802) v AESHE Al EA4(904)9 A7), B
= el diE AL = Aok AL AR A vAl E4(802) = A vAl EA4(904) 9]

ol A& AAstE WAl B A7 o|mAE EA St e mAl 2A(802) e AESHE mAl SA4(904) F
Aol BHsts 545 BFsteAE SAse dAE 23S 5 Avk. & b d2A, dA004) N 5
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SA(104) el A A| AL 54 dEzAs, ofd AFHA= FAR, =2 w4 =A4(802)9] FEdhe &
B (A& 580, Alx 78) = 54 A& A4S T3 5 v, dF 50, Al 54L& 3 =
2 54, A7 A7), 2, A4, A3, 329 FH, AEUbed 89 AEE, £ 7IE 54 34
T . vEAE, Al S T, AR, ARAE 88, 7 Wstel g vk, = w4 ol
el 54 A=A AR A (dE 80, 2, ¥ 9)F 22 B4V 54U 5 v wA dide]
5S4 AESH Aie Ax 32U v (dE 5o, 9 A dd, Fed 5)d 5 v 3 dide] 54
AEeA Arel & v de Ax 3l dad 34 o] dded Soldor Adshs FA (dE £
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A0 5 ek A mAl BAGDE A AYT 5 Y 44T BY Anzt By g 54
AR ARG AFEUA IR (1006)8 WAEHE BAE Eiehs Aoke waat)

% 110 yEpd wpel o], AETHA mAl EA4(1002) = F Eaﬂ(noz)g o]gste] mAl EA(1002)5 EF 3+
FoEx Aed 4 9. F EF(1102)2, dubdoR 7] & 3a ¥ 3bof #B-ESte] =oH npe} o

= 3 PSS AY(252) WE FeteZ o g A ulAFA ix}(zoou A (252) HellA] A=A, o
Hooxd 4= g}, AMulgx 23 AL n)A EAs T 1104 10042 BEAEY. T 110 TAlE oo A,
E(1102)2 A=A &g AEsHA mAl E4(1004) ] tsiA= AEA e

= 125 SA04) A v AFAl A22H(400) 6] AL (434) o] A vAl EA(904)F TollA AESH vlAl
EA4(1202, 1204, 1206)E A€sl= WAS 2A8ln Qrf. ABE WA (104)94 F85E A1 A g2l At o
SHE A 4 ok gEARE, Al BA(1202, 1204, 1206)9 AEe F29) A9 S gloma . Al AlY
& 3 OHOVDP AL AFS 7IRke 2 3k 49, 9A00)=, o 5o, 7] =9 nis 2
54 EE BAME 540 tistel A wAl 41202, 1204, 120

GAE 2 5 vk dE Bol, AESH WAl &A4(1202, 1204, 1206)% 9<] el A
S [e)

5 = A%
Ve® B4, A0t A oA BA] F0) Soldel 54E W/ms AR nA BA AE
EE A3 BE 5AES 7R shel AE AR002) Ul VA BAQNEZYE A8E 5 g ol
AR dnt, 1 wY A%, AR, RRY, AR, AMEAGAED), Wged w4 Ea

% E

S Bl BAODT HE AR (G ZE AaE + gt 0.5-2.5 shol L
AE, 5-10 mlo]aAE | 5-15 wlo|AE | 5-20 wlo|AE, 5-25 mlo]A &, 10-15
wlo] A2 10-20 vlolAE, 10-25 wlo]AE, 10-30 wlo]AE, 15-20 wlo]AE, 15-25 mlo]AE | 15-30 wlo]=
2, 15-35 wlo]a &, 20-25 wlo|AE, 20-30 wlo]AE, 20-35 wlo|AE, E= 20-40 wlolAE. T Y&
d @A, Z7]7F 100 WA 500 vfo]Z 2 (o|& &9, 100 WA 200 wlo]= 2, 150 WA] 300 mlo]=Z 2, 200 WA
400 mholZLE, = 250 U4 500 whelZE)Ql AEEA vAl BA(6047H AE AL ZIE A F 9

T 1200 YER o7F A2 (434) el A mlAl 24 (1202, 1204, 1206)3 A&sk= Aol tete] mAs R o, A
Z A E(902)E tgEAE Holm REZF o 7= (436, 438, 440)2] A I (442) ol =4 5 k. wt
A, Al BA(1202, 1204, 1206)= AF 49 (442) Wl EAISkE Etel 9
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2 #ME(436, 438, 440)e gk H4s A Do d2Ae, Hox 20, 25, 30, 35, 40, 45, 50, 55, 60 w}o]

2, g 1 oS s}, gEAE, £ 1 oY, BA AE(910) (dE S0, 3L ulA B, o
& A #o Yo AgE 4 Y. dF E9], DEP ¥

A AESA wA B4, v= 5o JE
alo], Aw] (436, 438, 440)9] = N
A ol JFAZA & At

w3t ukel o], G ulA BEA (dF Eo], AESH nA B4, n= )9 22 ARES Xdse B
*4 A B (1910)= Hojw= AR Aw] (436, 438 440)9] AH 9 (442) Y=E Eo7F mx=E 5 drt. o]
A5, WE3(2002, 2004)2 AFAHo= AR AE(434) WelA L= Aol ofyE, HRTL, *a‘élzﬂ.gi A5
v FEAoR A7 99442) HedlA dojd = k. Bl 4 ,\1;(1910) LM xIg vA &

(e 5o, BAESA vA 24, M= F)= Ag d444) ol wixd

sto] 288 WAl EAE AEste] Al F9444) W= o] sAZd + 9l

vl A EAlol glolA], EE8E WA Ex= AESA A %xﬂ(%)oﬂ LskA A = Qlar/

o <3

&
et wA Z2A4(E)
o

T-(452)0l 1Fste] A% A (434) Gl £& VA EAE T
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=
o M
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©
R
; ot fir
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e
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oo

N oo i oo ok
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BAE AEE5(1904) 8 349 X388 vA =A4(2112)0] tig Ak 249 =98 vA =4 (2112)7F 95
A(452)ell HA sk AW 2 Wil Sl Aol 7P Asirk. o= 24 E AEE(1904)9] w7 4
g G (444) 7 AA G (442) oM 7HE mobd, BA= AEE(1904) 9] FAE E88 Al EA(2112)°
e Aghs Adzste] ols 9 WA o9 S XAV wEeltt. #AES AEE(1904)0] Ad
(234) W& grbsfo] wrh 9% 7H7-(452) 258 dojAztel weh, o]E2 FEe wobxJ "Av. 1 A3
T N (452) 25 e "WolA fAskal = ®A of A

19 22g vA BAQ12)¢ d¥shs BAE
S(1904)2 © HojxA €tk BAEe HRES(1904)9] FAE E3E v A (2112)9 st A
Hor TR AFUs)ZRE W "ol 9Nstu e EAHY ¥IE
A o

2 288 vA EA4(2112)9 SH Ha
=1 °H‘3} Al Aok, wEbA, (436, 438, 440)9] 913 AHTH(452) AF RSk (iFel) A 2 EA
g v EACUD)E HFETE A 18(2002) 2 APEA REn (EE 2905 AT U52)0 A3 A4
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SAL T Rl A sk Fh w002 1 ARl § W AEEE S 0s(2002)2 BT,
EAR EDE oA BAQU2) o) AT B el 209 AF $AF A BE BB AR5 Yol
A, EAE 28 A BAE 210 AR B A% 23 (Sl moun = 236 et 98¢ 23
S oglom, olF Zzte BAge AR o8 Solden A 4 Atk tEst, BAWe pAzel 4
Srel daAsee A% (45 Bol, 5o, FEUBA 53 I 49) £HE 2 4 a

gol EAE EHE vA BAQLDY AZAE, TR VA BA L ABH vH BA 2EE L@,
A% v BAZE wATE, qA BANE (48 So), Felaud wAus), v, A4 nE, @
A% 52 TR, vATEE ZAG (A8 Fol, 47e] 10-15 vhe] AT, ®E 1 o) EE 42 U}

%

, ©] 10, 9, 8, 7, 6, 5, 4, 3, 2 = 1 wfo]AE vk &= 11 o]dl). AETA wAMEAL 4
2AE, AESH nA A (dE 59, ZxEH AESHY vA=A]), SxF (dE 59, FHIAY I AA=
HgExE 39y nAn= XA Yy ZE (F3 [Ritchie et al. (2009) "Reconstitution of

Membrane Protelns in Phospholipid Bilayer Nanodiscs," Methods Enzymol., 464:211-231] &%) 5& ¥ 33+

*

d

1Al =A41(2212) R FAA (o]9] AL 222224 AEHD, o]}

AE "EA(2222)"F2 A H

g
\=iife)
==

Eghsle B4 AI5(1910)9] s =AE Y. = 232 XS uA EA4(2212), *4%
AE(1904) 2 A (2222)9] FACE YE A k. X8E v 24 (2212)E &

[e)

& A2 AR(1904)9) A1 o
(2302)°] Eoldoz Adtsle All 34 (2312) 5 £ 4 Uk, FX(2222)= 45 AHE(1904)2] #12 4
A (2304)0 HolHox AFste A2 kA (2322)F T F vk, & 220 =AlE vpe} o], ¥k (2002)-2
FAE AJE(1904)9 Al F9(2302)0] 2FE wAH EA(2212)9] A1 HshA|(2312)0] ZAgsta, BXE A&
(1904) ] #|2 49 (2304)°] 3EA(2222)°] A2 F5pA|(2322)0l] AFst= Ao dojdtrt.

Zg #W(436)9] A7 A (444) WA AEEH wA E2)(1202)°] o8] AAEH EAE] HEE(1904)0] 9
5 N-(452) & Fato] FabstAl Hel wep, #AE9 AEE(1904)2 7H%1(452)°ﬂ 24 dgsta e (k=
T el ) EEE WAl EA4(2212) B A (2222)° Ao =, 288 A EA(2212)9] %
EA(2112)7F SA AT FEF 7 dvk. F4EY] AEE5(1904)9] BAE 288 mA EA(
g2 28L& WA EA(2212)7F 95 AATR452)l AR AFsk] e (e 1 Ui )
A7 oot mMA R, ol A dH(444) B AA FF(442) A e

2ol AEE(1904)0], EEE vA E4(2212)2 FHANA EAE AREE(1904)¢] ¥£8& WA
| oist Aty oldl tEE 32X (2222)9] AFS BolSEE lr] wEolth. BAEe
(434) W2 Zits]o] Wrp 3 N (452) 2 FH dojxgtel wef, o] 59 %E% wholA]
2)25Y ey d"olx] fAeeE xFE Al =A4(2212)0] HIst %(1904)"’ o Ao A A
ok, FA4E AEE01904) 9 88 Al =A4(2212)0) ek A3 T-(452) 2XE Ha "ol
A SRk 28 wA BA(2212)8] ZWOlA 3A(2222)¢] 4 FAAE %‘f‘—ié}ﬂl Hok. wheba, #H(436,
438, 440)°) ZF MT-452)e] AF dgstaL A @& (e I il JA &) EFE WAl =A4(221
2)5& AE7FssH BAHA 7Y, B ol52 295 ATU52)el AP s Y 2 el A T A=
| AEHE AE2 ®X 38k,

2

ay -
B
rr
ry
jz

Xz Al EA(2212)9] CdE2Ae A" 2EE mA 2A2(2112)¢] diste] A7) gRlE BE dES et
o Al J3HA(2312)9] dB2AE BB AREE(1904)S EolFo®m s =84 T E4E ARE
(1904)9ll 98] EolFom AXHE YP=S ETAT, o F 5o, A EAE ALd, Al 1A (2312)=
T o] Fdd Tt
XA (2222)9] dE2AE B3 %A (dFE 5o, 8% ¥A)E xdste ¥X4 ¢ BE8A 35 ve HE F
A5 BaE = e 245 E¥8se IAAE 2 8
3l A AR(1910)9] dEAE 55 HAE ete 29 wA 24 5RAE 2 B4 AREE
Zoath. &= 24+ Al A3kA1(2402) 2 A2 J3A(2404) 2 EIEE EHE vA BA B (2412)9 9
SEAEkA ok, Al AskA|(2402)F F4E AFE(1904)9] A1 99(2302)00 FolAowm A F don (&
23 Fx), A2 1A (2404)E A3 B8 AJE(1904)9] A2 F9(2304) EE olotE TE BAE i &
3 = EHE ARE1904)9 Al

olH oz Adst S Qu}. tLo], Al H3A(2402) L A2 H3}A](2404)= o] 2
2 91 (2304)0] EAJo] A3 S 9r),
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A1 A3FA (2402) 9] A B7AME A7) AZE AES e}, A2 A (2404)9] A B7AME BEHE AHAEE(190

)9 A2 A9 (2304)S Eo)Foz QAeE F&A e BAE JRE(1904)9 A2 999(2304)d] o8] Eo)
B %]

3
om 43t ANsE , S0, A2 A (2400 FA ) B
A% 5 Ak A, WA (E Bol, B-lgh A, WA A, WA G L X
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)
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Aui

2 =
ol Walog  Eo 4 dide BEHES FA
4 A15(1910)9] FAH e AdHglel, ¢ A, AEE RE72)S AEZ/RUEY Ay
(480) 2 &g H4 A8 (1910)F AME(434) W= % T AT}, 7&5% TE(472)8 A4 (434)
4 AlZ(1910)9 55 7] =9% F 5 % 5E FE(Vh) AFOlZ FAE = . o

ES
o B A 8(1910)7F # (436, 438, 440)8 A AN(452)¢ 1] A A HW, AER BE(472)S

AL (434) W B4 AE(1910)9] 388 dAHor Fdd 5 Q).

e AR 2xH400) A FHEE A, GA108)E BAE AEE(1904)0] AY(434) Hol| 298 &4

Al #(1910) 9} wH3-3HS LebE, Ae] 31(436, 438, 440)9] 170 o]abe]l =93 AT (452)0 A A A3 Lo

Aol = W (2002)& HESE WAE 2FE F k. =& whE(2002)0] 2] (436, 438, 440)°] 429

L AT452)0 HA A AE FelA HEHE AT, dEE 4 v (2002) F 01“% Hh-g-o] A
(436, 438, 440) oA 170 ]9 *gai@ ulAl EA(1202, 1204, 1206)2] ¥A S8 ¥h3S YeEh A=

AR & Adrk. A5 AAFHAA, QIF AREAE AE(434) EE (436, 438, 440)¢] AF %§(442)% &
Zato] |, T uh2(2002)0] AEE}HF UMI EA(1202, 1204, 1206)°] ¥4 31 ¥-ES YERE=AC O3] =Y
Hyslel A4d = vt v AAGEHA, AES B5472)2 olg€A I=F TAE & Jduk. = 259 W
H(2500)S A wHS-(2002)0] ABEIA WAl EA (1202, 1204, 1206)¢] %4 3 wSS vehfER o] il
RUEEstY AAste ©AE s8] A AEE RE472) 5o dHolrt.

A (2502) 1A, WH(2500)S T3 AEE BE(472)2 JhvlEl = 71EFe] ojulx] WA X (ZA]8)
FRo, & 4A0] AEE/RUEY AH(480)9] AL AY T US)E o] &3t] A (434) E= A (43
438, 440)°] A4 4 (442) F 3} ool oMAE HAHE 4 Ak, 7 oMAE A A% 4-% ]Z_}/]
dzZME 10 ms WA 2%, 10 ms WA 1.5%, 10 ms WA 1%, 50 WA 500 ms, 50 WA 400 ms, 50 WA 300
ms, 100 WA 500 ms, 100 WA 400 ms, 100 W§#] 300 ms, 150 WHA] 500 ms, 150 HA] 400 ms, 150 HA] 300
ms, 200 WA 500 ms, 200 WA 400 ms T+ 200 WA 300 msE XTI, AEE HE472)2 Y T B
Me] o]t olmXE AAT & Q. AEE BEU72)0] sty ouAE WA= Ag-, I oJH| A= ]
of AudE HZFT oAU F Ak, AEF EEA72)°] HFI19 O]‘:’]x]—e” WA= A4S, ZIEE REU72)2
271 o)del HAE oMAE HF olvA W= AFAZA F Uk, dE , AEFE BEEU72)2 27 oY
A oMAE HE 7 vt AF AANGHAAN, AEE REUT72)S xqu 10, 20, 30, 40, 50, 60, 70,
80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 2007} T+ L o)do] A E oln|x| & 4x L
Harate] HFE omAE AL F Uk,

SA2500) A, AES BEA72)2 HF oA oA =i whe(2002)9] oo 55 AEDd 3l
ol gk vhep o], A whg(2002)9] dE2A= W (& B0, FF)S xFe, wbA, NEE
2)& Az (436, 438, 440)9] deofo] g LK JF(452)e AR AHAL = el gl

oA E FAE = vk, AEE HE472)2 HF oA oA A vh§(2002)S AEE] s

1
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[0166]

X Zg 7HE ol &t E ZragwyE 4 Q.
(436, 438)9] 295 MT(452)00 AR <ldstn Q)
E=Z
—_— =

s H
Do
S
3
k1
>
)
B
%0,
2
x
)
[t
e

A (2506) ol A, HE(472)2 D¥741(2504) ol A AEE 7ZH7he]l =44 Wk (2002)S o9
(436, 438, 440)JqL A¥AA F Uk, dE , ANEE BE472)2 GA1(2504) 04 AEE 2+
(2002)& "FE-(1002)°1 wisl 71 77k 2 %ﬂ— 7 =giA 2] (436, 438, 440)o] ABAFDOoEH
agA & 5 k. & 209 oo qlolA, MEE EE472) RHE(2002)S A7 (436, 433)°] A#AE F
ATt

T HEZ REUT2)S HE
A (2508 2 2510)E T 5
3 TAI(2508 2 2510) 2 53

-
PN
>~
()}
N/

(nt

N

N
rlr
i

Hk-g-o] A (2506)0 4 A 2z Al # (436, 438, 440)°] 8] = 259
o wEbA, = 209 ddEet #BESte], AEE EE472)2> A #A436)° o
% A #A438)° whste] ©A(2508 H 2510)F wHEE = ),

#(436) W AE
Eo], AEE REUT2)S &

4l
A
s

GA(2508) A4, AEE BE(472) dA Al A436)d Tdd HEH 9s(
g2 wl Al A4 (1202)0 il YAAH AHE YA E SHE
A 2R AeEd v-5(1002) T4

A (2502) A 59 HZE o]y tloly E3ote], FEH dolE7F A4
A ARE YeEEAE SAT F dvk. 9 v AR g2 JlFEe] AME b, odE B9, AEd
HHE-(2002)> HEY g Qlar, A ARE SAHEY] A% Vo Ee HYH#E sk B A%, 9
e et BFe 3w, A" A W9 Ul &ehe g A 55 X3 ¢ ok, 9AI(2508) 1A,
AEE BE72)0] AEd v3s 48 Aoz SA3 = 45, AEE EE72)0] @A(2510)2 qPd
gom, oM HPEE RE(472) a4 ZAg M436)S Fd AESHY v4 EA4(1202) 5 I3 74°i 2]
HE = k. @A(2508) A9 SAHl 42 A, AEE EEU72)2 HEHE vkSo] dAI(2506)04 <

H vk A #M(438)l disl] @A (2508)F W 4 vk

T 200 =AE dolA, A=l #(436)0] THEE T WHS(2002)2  wHA(2508)0A4  FAHA FHo=
AR T, A #w438)0 FHP A 9-S(2002)2 24 (dE B, EFo] HEHYI= ey, FE
#M(438)S FAolgta #Yste BEHH v oz dygd Aoz FAHAL, oln AFEA o], Al (44
0)°] =914 7H%1(452)°ﬂ A1HZ FolME WkZo] AXHA Gt AyHow HAEE BE(472)S A9 A
(436)9HS 44 AESA vA EAE z2te o2 A, & 250w YERA kARE, AEE RE472)
2, W (2500)9] AF-2A, Al #:(438, 440)S SAHo=2 AT}

TS v AR, GA(110)o 4, R (100) @A (108) W G Res HERRY AeeH vl =A<
w4 Bkes YEY AESH mA 2AE 2@ ¢ v = 26 2 272 SA108) A 5 S0l il
=4 e YEhid *3%1”—1 Al = A4(1002) 7F wAlFAl 222H(200) 9] AL (252) % ol FH § ZYAdHE o
g5 =Aetal vk &= 29% 54 A=A vAl EA4(1204, 1206)7F VIAIA] 2AH400) WellA A et
A vA =4 (1202) 258 225 ddEE dEhla o

L 26°] YERA mpep o], d@A(110)el4 &4 vbgS dEblE ZF BAESH vAl 24(1002)= &9 (256)
gl Hrt. o]

oA F ER(2602)& o]gdte] AExo] x3E 4 k. 4 WA EAE & 26004 18022 A

T, EF(2602) &Y #:M(256) 225 AL (252) WZ o] FAIL 4 drk. & 270 YERH nle} o], EF
(2602)2 A (252) WM ® ox=E 4= glom vjd(244)2] 35 (804) (0113 59, UF Z5)2 94 AE
gk Al EA4(1802)2 A (252) ( ‘;‘ AR E 35 99(240) 025 Z4E & vk, &4 A5(1702)

= #HA(256) 2 RE FAEo] e F 9lal, TE(804) I A AE(1702)F A (252)0A ZejAste] AA
st 4= .

F EFN(2602)2 A7) =93 nie} o] A 2FE 4= qlul. oE 5o, =AW nie} o], Ztzhol 24
AESH vA EA4(2602)= AEHoz E3F o] &9 #:M(256) AL(252) WE o] 5AA 4= k. t=274
=, U olAe A AETA wA E4(2602)E @Y EM(2602)0] o8] ZEE ¢ ATt o|E Bo], ¥l =
(256) el 17 o]/de] AESHA ulAl EA4(2602)7F AT = ATk, olebe FI{lol, 27 o) 34 A=
2 mAl BA4(2602)= #(256)0A4 ABE FAldl AL(262) HE o]FAL = AUrt.

HE7 49 (240)9] ¥ =

(224)% #(256) o] AR Al 2A(1002)9) oM E v Eaje] EF
52 AAT F AL, olHF ouAES A &4 ABSH uA BA(2602)5S A8,
=4 A(256)02RE AW(252) U EATE AR LolaA & + Atk mebd, A%7](224)
6% Hol, ® 3a % 3be] DEP ZA= TAH) AU/ (222)% @ 54l sl G4 g e wA

A
~

<
w2 E'
FORT R T
R
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4o sl &4 W tEhd viA BAZYE st Fud ojd sht ol o & gt

T 27e] wreRd mibel o], AHE(252) Wil &4 At vAl =A1(1802)F ol&ate], miE(244)9] 55(80
4)2 Az Al =A(1802) 5 AME(252)ZHH, A HAAjddA =, (& 501, ME7 (21005 ) Al
FrA 22H200)25FEH 23 = . dE 5o, 35804)0] Aol SEHHAY = H A5, 55(804)2

ANAAY S7HE = At

SEAE, SAQ0)NA W WS YEREE AE3HA wAl E4(1002)F #H(256) 2= FE AL (252) U=
olgate] WAI(110)oll 4 A (252)] & (804)oll o3l Ee1dE 4 Ark. olelgh oo, oAl (104 2 108)
5ol 9dojA A WhSS vebd AESHY ulA EA4(1002)E A, 719 ke A, & gE A (2
shA )R de T& A8 HARA £2(200) W] AHelAME FHE & Adrk. GA108) A 54 kS
< YERE AESH ulA] E4(1802)F A5 &9 M (256) 2 HE AA=H #Hr|E = o).

28 2 29 yreRH wie} o], A A]5(1910)% AME(434)2HE F8144(2802)E 4 Utk (= 28). o] F,
290l vFERA whe} o] TAI(108) A S48 RS YERIE wARA A&2xF(400) W] AESHA WA =4
(1204, 1206)+= A7l #M(438, 440) . ZFHE] AL (434) VR o]5AA F i, o7]dA &4 AESH w4 =
A (1204, 1206)= (A& B, AEU34) W mFY 55 (=A8A = ko, = 289 28027 AR 4 9l
=)ol o8l) AEUHEFYH AAL & Advk. A=A mAl EA4 (1204, 1206)= A=A mAl =4 (1202,
1204, 1206)8 AL (434)ZHEH Al (436, 438, 440) WE o] SA7I= © SlojA] 7] = deje] WA
(& So], DEP, 59 )08 Zg (438, 440)o14 AL U34) 2 o] 5A A 4 Ur}.

sy
a
juy
a

=

ol wheb A (104004 e mA =

& E°l, 1002, 1202, 1204, 1206)5 73T, H5ol, $5 A1 SA(108) 9] F5 Aol M= &

=

A (108 2 110) o], HH(100)S F7F2, SA (108) oA F3€ A
(
=]

A S-S UMY @AI(104)0] 4 AElE A EAES £ 3 (dE E9], 256, 436, 438, 440) o JF
g 4 e 3, S vA EAES AAE $ U

7] w=olgh wiel o], TA(108 B 110)+= WHEsle] n3] P F de=dl, oWl n& AF 1 (o] A%
(108 2 110)%= 13]7F %3 JHEER] ¢k E) o]4foltt. ©@AI(108)9] 7} ®HE oA Fsl F& A
AR OE AEd & do. gE2AE, 9A(108)9] Bk FeoA FalE &5 AP A (104) A on| 53]
P A E= ol AP @A (108)2 AlEF TLT 4 ). wpEkA, @A(102)dA4 2 E AETH
Al EA4 (dE o1, A=A wA EA4)

= 4 el
o 7 Age A% e AYY F ga, 9 AAGHelA, nil Ade 7 Age AR oe
2] o

o (8
Mo

= 7 S sl Al
A F= vk, wEbA, BH000)S 2719 BESA mA EAY] FHEEFRE ol AREEH AES s
F )l A RS HEUE 258 27 A5, g5 AAGH A, B (100)S 2719 AEETA n
Al EAY EFEERE ntlY] A2 & 540 tia ¢4 S YEhileE 25E 7T & AT
gE2AE, WH(100)2 @A (104014 AESHA mA EAE Adgst =, Alg GAI(108)oA (FA FFAAL
e @A (108)9] whEo o)) AEEA mAl FA7F A S-S vERd AlF Y Sl wet dEE AE5HA
A EACl el =95 WA ¢ Ak, olEg WA w BeUle] EA4ESE Wtk AL A SAE W%
sto] FES &5 & A8 wigdsit. dE B, 4V v Hrke slE AE T 499 shubel =Rl #
T AT 2 5olF FAE FAHLE A (dE 5o, AR UE NFES 54 ] Holgt Fxol ZAjtst
= A4 #AEY 4ol 2 F U5); A EHEY dIYEZ 9 (dE o], FHT4 ¢ sgHor WY
H FgAES o83 FA FAEY F wAbEAEY] Bt (dE 5o, AR OE AFEES AT, ke, d3E
Q/EE Ve s5E (dF 5o, 4% s8)dA Fdlld 534 Fdo d3gste 3A EAEY v8€S JUHE
T U5 B A FAEY Ig6 ofolAEre]E . A Y] oI EZ IS 943 it o wWPE Ao A4l
e dE 59, &3 [Dhungana et al. (2009), Methods Mol. Biol. 524: 119-34]o 7<% 8} Qu}

AA B (100)2 13] o] whesh 4= dvh, whebd, EA(108 2 110)E n3] g 5, IA(102-106) 5 A
k3] w33 &, GA108 R 11005 n3 ¥ +3L = Ao, kebs = B 100)9] 7h wbE 3 Sl o
@ da= gk, o8k fASHA, nolekes % W (100)9] ZF wHE 8 34t s de e jlok. dF &
of, & 270 YEhd 35(804)2 M2 A=ty Al 249 Ed=s = 8o Z=AE upel o] wAFAl &
#2000 A (252) e =Ed = 9lem, oo wel W (100)& 54 Sl wEge] glojd @A(108 %
110)] wpAey RbE a2 Al A2F(200) o4 W (100) €

o] g& oA wA(102)e] dFY S
ATH.
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(100)S, SA(110)el A1 A7) (436, 438, 440) ol BEE A AETHA mA EAS AAF = Q7225

| el
;¥R AETA A EAE dad 2k (E S, A" A

7] {138l g skl AESA wA EBA4, 27] Al
e A A7 H50e AESHY v EAE A YT AR A T ARAE] 96
7A(108)¢] 245 b Fafol A wlAFA 22H400) Woll 299 M2 BESH A EAES Y £ 2438
7] A&l Mz o BAE AR @8k (dE B0, A2 T F71e B4 e EAES HEsteE audh
® A AE(1910)F o] &3t ©A(108)E WHEEo =) TA(110) A A (436, 438, 440) dlol] Hf
G AESA A BAE A = B4 A Ve 55 8 e 4 o

L 302 ® 08 oE ZAsta glivk. HolE upel 3ol w@A(110)0] ¥ $, Al A (dE So], 436) W
of i U oo BESA WA A (dE 5], 1202)F A A (dE Sof, 436) WA AEH W
A B2 22 MATGE002)S ARFES & 4 ot o]F, WH(100)9 BE WA e AR v (dE
o], @A(108 2 110)E MAT(3002) & A1g T B4 A 4= ok, g2As, AESy vA &
A= 7] =98 upeh o] RElste] A AT o T o2 oM, AR uA ExE WUy

3

P

T
L
pi

o]
doll (e & Sof, @A(106) == TA(108) o] F, skAvE ©@AI(110) o]xel) 7HAx o=

A E B oune] 54 AAFHET A8 sl tal &R, olHe AAFHE} 4§ ¢
BES w4 AE E o, od s wWgel sbssth dE B, £ 18 w1003 % 259 W
(2500) € A o)A ol ofe] b WHES meAT & vk, WA, A8 Eof, YW (100) B/EE W
W(2500)9] BAE F Aolx A% WASE e Qs B AR 299 F gon, 9Y BAES $4
of FBE 4 AL, ohU¥ T BAEe £A3 FHE £ vk, thE «2A, 9100, 25000 e
We ke WAES EFT S AL, EE e WAL F AR BAES 4T £ 9

Al

AAle] 1 - 17F CD45°] A3 = U+ [o6 FAE wH|she= vhe-2 v ¥ ATy

16§89 FAS s vhes g AEE B S8 23Ye FasA.

2. whes vl AlEe

3. HASA A2A W2 AE 29 2

4. I Bojd &4,
Ao gl AFEL 37 E 10 eI AES E3H3IT
¥ 1
k! T A =] ZE W%
HE
1 |Slide-A-Lyzer™ MINI T217], 7K MWCO, LR P 69560 0J189254
0. ImL (Thermo Pierce)
2 (D45 whanz R&DA] =B = (Systems)  [1430-CD 112722
5 IpBS pi 7.2 (Mg 2 Ca’) 1] Ako] 1E] % (Fisher |BP29404
Scientific)
4 |SPHERO™ ~E#EHd Ig ¥ HE (8 mm) 2H 23 SVP-60-5 ACO1
(Spherotech)
5  |EZ-Link™ NHS-PEG4-®] Q. ¥, M5 T o] 21329
No-Weight™ Format
6 slo] B g =n} SFM wjA) o)X HAEZA 12045-076
(Life Technologies)
7 aHolE A 3lo] 22 (Hyclone) #SH30084.03
8 HUAP-A~E A Enjo] Al glo]|Z g IR 15140-122
(10,000 U/mL)
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9 A &-np-~ F(ab),-Alexa Fluor® 568 Zlo] X I EZA Cat# A11019 Lot#1073003
10 |[|Z=E=EH]d-Alexa Fluor ®488 Zlo] X I EZA Catalog Lot #1078760
#532354
11 [wpox 3 (D45 1gGy R&D A]2=Bl= MAB1430 1LP0612061
12 |BD #Z(Falcon™) AE o]3}7], BD 352340
40pum, EF

(D45 ¥4 ZHE " =9 A=

719 WyoR (D45 & FIHE vANEE Az

50 gl FeHA] (D45E 500 pLe] PBS (pH 7.2)°l A AEAIZ L},

Slide-A-Lyzer™ m U (mini cup)< 500 plLe] PRBSZE AN &, mA AR T Y},
500 uL9l 0.1 g/ ul (D45 §A& A7) AAW slide-a-lyzer vyl H7letict.

170 pLe] PBSE 2 mgel NHS-PEG4-W] L. ®l(Biotin)ol 7}k ¥, 4.1 pLe] NHS-PEG4-W] L ¥lS (D45 ¥ g
Fatal 9l Slide-A-Lyzer™ wyzdel] #718k9it}.

Aol 1A7F B¢k EZ-Link™ NGS-PEG4-H] €18 (D45 &L=} A wjokslsic).

A7) wjek & Slide-A-Lyzer™ wU# & nAQA R Ao AAS] A2 nlALAES S Wel 1.3 me] PBS
(pH 7.2)0] ¥ir, 3 ®A 1A &< 4ToA SEHA] wjYstgltt. o]ojA], 247] Slide-A-Lyzer™ wUz&
1.3 mee] 414k PBS (pH 7.2)& &3t #13 leﬂ%*@ﬂmﬂ 2 G T WA A7 Bok 4TM E
WA wjgsidh. o] miA Y BAE 33 ¢ wEEste, F 5H 9] 1/\]7P S S sint.

100 pLe] B2 B3} (D45 &M (~ 50 ng/ pl)S TAE Al A QAR Ho Tlo|s

)
ot ‘1
o
&
oL
32
o
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H=ES 500 pulLe PBS (pH 7.4) Fo AMAEANA, H= FE2 5 mg/m7} HA k.

50 plLel mlewlst d@wAs Ay AdgE Az A 91 SPHERO™ 2 E s E}H] ¢ o]

A7) EFES 2A7F Fob EEWA 4T vl F 3000 RCF2 4ColA 587F A E 38}

v 2al CD45 = HEZE 1 nlLe PBS (pH 7.4) ZoA] 33] AAsIt. o]F, A7) H=EE 300

Ai 587 o] YAEE sttt ulxjuto = Ay (D45 H|EE 500 pLe] PBS (pH 7.4) =4 AAEAA 4C=2 A
]_

ke 2 w|A A ¥ S8

(D45 WA SA ] whg-29] B3-S F85te] DUEM w2 + 10% FBS Fol FSlahlch. 7k AFE3te] 7] ]

+e gA g,

A vugdS 40 me] AE 37] (strainer)ol FUSAC. 10 me] Jo]E ALgte] AE 7=

B3 dd AEE AT, fE BuE AREsk A7) vEE o sk gl AlErE AE s B3

Al 8 5, 10 mee] To]ME ApgEle] AXE oS B v AEE A A HET).

AT AEXE ARH= 71ESE ARESE] &3

> of,
M rﬂ

s}

2 8

_\1

.

A7) MEZS 200xGE 3] A £EZ W33 10 o] FolWE AR&Ete] HF AEZ DMEM wjE + 10% FBS =o 2
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o AfA 22 R AT 29
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