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HOXE _IEF U ELISA _ 2024 '3 613 HA| 1% WE7|& 23 4 W

1. CHHEO| MM EMo| 7t 2 FY2 O0/X|& oto|cit2 0| 2317t 7Hs$ ofo|ie 4t 4 X O|Ct.
ASP(OFAIIE2 EAh, GLU(ZEEH, LYS(2FO0| A, ARG(OFEX| o] 1Zi0|Ct
ASP, GLU £ 7I2EA|7|E 77| &0 o|23}x|0f °“() MSIE 7tE = ULt

LYS, ARG 2 OIRI7|E 27| MiZ0 o|2%x|0| FE(+) HSHE 7HE + ULk

2. THES2 ChYeh otfjedt =g MEE ZHXH =d0 wel 21X /40| Ch=ct

3. CHEO| EeEl OHRIZI/FIEEA7|O| FEs/O|=2%t= THHEO]

r

5t

rir

T892 pH o mz}

4. %2 pHOINE, HY(34 012)0] SE7} £7] WSO, THTo| a(+) Hk7h Bropaict
CH Ol OfBI7|L O|23tEl WE(-NHy)E ZXfots £XE7 YORX|D, CH#Mo| st2=A|7| S40

HEf(-COOH) 2 EXHot= At7h BOFEIC.

5. 2 pH M=, OH (=42t 0|2)9| S&7t &7| W20, A0 S4(-) M7t Botxict
THeEol OfRY|= 89| HE(-NH)Z ZEXdts =<At7t HOMX|H, Ft2=Al7|= O|2%heEl YEH(-

CO0)ZE ERMSl= ==X7} BLOtZICE,

= 5% pH o +8Y0 EXst= B2, 0l=22A50 ()1 o SEHSIE 2= FIEFA?]9

[ = o
X2t O] 22tx[0] (+)1 o YHTSIE = OMUT|Q| =X|7; ZO(X|MA, O] THHZIO| AWM TS (Net
Charge)?Z} 0(zero)EIC}.

Ol2{gt pH 2| 2tS of CHES| SHF(pl)Ol2tn BtCt

STFEES Z THME [9o| Zo|Ct

O TRl M Hot7t 0 O &= Olfs, 'BE FI2SA7|et RE OfFI7|7}

8 dEl2 Existo] THHEO| AR FHSHIt 0 0] EICHIL OfL|Ct

8. (IsoElectric Focusing, 1)
CHE SOl SEHO| of Cf27| 20 O|F 0[83t0, HHE =Y=2FH HHESS SHHEM [t
=o|ot=s 43St 7|@ol 'STY T7|FS0lLt.
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ANXtE _IEF Y ELISA _2024'd 613] HA|1Xt ME7[E 2 _ 24 4

9. S™H H7| ¥ &S (IsoElectric Focusing, IEF)2| 2|

(+)=
ojg|] g£=ol
pH ZIE717t : : 2
MlA = = pH2 pH3 pH4 pHS5 pH6 pH7 pH8 pHO pH10 pH11

| =uz a= =g

pH7} pI2t 22 X|Hof| =%
Ym H} zero
> H3}7t 0, 7| EoME "X

pHO pH10 pH11 pH12

, IEF)2| A2|/%8/Z 1

1) CHHE2 pi(Rtie] SHE)ELD 22 pH A= 2E(+)2 €/ S 7HAH, 70N F3()

E2 pH OM= 82 ¥® HolE 7HXH, 7|30 F5(+) Gge=

(3) EME2 pl o #2 pH #F0 EXSts 32, S8 LM HEE 7HX|H, M|t E HoHot

8§71 M=o o|S5Hx| g=rt.

10. CIEF(EHHE HI7|FF) M= CHHES0] SHP@EnA o2t 22F0, M HI[FS(Gel
Electrophoresis)' 0| A= TH &S0 3|0 2} 22|ECf

11. 2 %8 H7|YE'@2D Electrophoresisy Al 1 X FHOIA IEF S 83, 2 & FIHOIA B H7|WES
AWt L} Bct
olast WAoo AHY MIIYS'2 1 A MAME EME Zio| SHHS| XO|S 0|83, 2 A

HHoM= TR Zhol 37|19 XS 0|835t7| M=o THEe 22|50 =2 =4 7|™O|CH
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HOXE _IEF U ELISA _ 2024 '3 613 HA| 1% WE7|& 23 4 W

<< ¥ xtg 1: SHHE HI|FBE (IsoElectric Focusing, IEF) >>

IS PNt o 20 B9 ofoj-ite
Z7IX|(Side Chain)2l S0 mat YutHoz Ot2~mt2E g ST
Aspartic Acid Glutamic Acid

47HX| AEL 2 2/} (ASP) (GLU)
1) Ol237t 7tset 348 ol=dE (2

Ol23t7t  EX ¥n REMSE e

opoj.=ME (3) &4 OHO:iE (4 S+

oo 4tE

=y

of & Hotrt 7tg Zeb orbjkit=0| D E]

HEHW 2FQ (1) 54 ookt ofch

% 20%9 otoj=tt B CEo| FHQ LT

Ee m Tl MM SMo JtE & 2ol e
Lysine Arginine

YL OXEe ofojeMe 0|2t FtsE (LYS) (ARG)

34 ofmjiz 4t 4 7kX|o|Ct,

al

M8l7F 23Sk ofO| . AFS 0| 7| & 0|Ct.
ASP(OfA T2 E A, GLU(ZEEh,
LYS(2t0] &), ARG(OF2X|l)0| 7 0|LCt,
ASP 9} GLU 2 Z7tX|(Side Chain)Of

FI2EA7|(-COOH)E  =ostn  Qlom, | I | o I - -
+=8H0|A 0| 23}E|H -COO0- 7t &[0 () | I | E I
X

718 ZEEotd Aen, =EA0A

s g
Ol231E| -NH,* SOl HERT} E|of YH(+) MBS ZECE

# IEF : IsoElectric Focusing, 88 ®7|ds, 8T ZAH4
# IsoElectric Focusing : Iso(&¥%eh + Electric™ 7|, &5l + Focusing(Al27} A2 SHED pH 7t YX[St= X0 EESHe=

Hol= 2
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ADXZ _IEF % ELISA _ 2024 4 613 HA| 1 X}

MEV|E B _ 2o

a0 -

LA /= CYS — TY '— ASP* VAL — ARG* TRP = PRO — '— HIS
N — P }— GLU )— ASP }— PRO — PHE F— VAL '— THR =— GLU ’— MET
Y = LYS = = HIS = ASN — SER — GLU '— LEU == MET F— GLY

EHYT 2

}— VAL =— LYS =— ARG }— VAL = GLU = TRP — MET '— =
E—P r— ASN = ALA = HIS '— PHE == GLN = ASP '— VAL '— LYS
Y = ARG }— = TRP =— LYS '— PRO == SER F— LEU — ARG = GLY

flel ad2, 2 7kK| THEl ofb|kit ME
ofojt=4t MEut =4

3’ oto|i-ito] HIE

=
[

ErEo| MIIH SN0l Zha

oo IS OTCL

1'2 3072 ofo|eit &
ofo| i AH(LYS+ARG)O| 2 7HO|C}.

Z27tX0 88 HSE

ZE ook A(ASP+GLU)O| 5 7HO|H,

il ookt &

28 H3tE ZE opojik4to] 1 70|

. &8 Mot

HE ofo|i-4t0]

2's 3’8 otnjk-to| H|E0| M2 Ct=7| mjFo H7|H

£40| M2 80| Ch2Ch

# ASP : Aspartic Acid (OFAIIE E 4
LYS : Lysine (2tO]41),

), GLU : Glutamic Acid (2
ARG : Argi

I-A|_|-)

nine (OF2X| L)
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ANXtE _IEF Y ELISA _2024'd 613] HA|1Xt ME7[E 2 _ 24 4

st==A7|e]
ol 23l/Z 8} W2 pH ol 23l/Z 8} Hi# pH

pH O HE THUEO| ORIZ|/FE2EA|7|2| 0| 23} HEf H}

dgiLt CHEol S Ooffji it 4 ZhX|0| EX{ot= Ot7[eb ZF2=A|Z|7F =8 KON o O[23tE[0f /UX|=
A

ot2l7|e}t Ft2HA|7]9| o|22l/FE%te| o= THHFO0| ZE|N A= 88U pH Off O} HBSHC.

o 282, YA 2= A= OfUY|t FtERA[7|O] HE|E LIEfHCE

ron 4o
1EE
1l
ie)
Hl
Qt
anl
<
4]
rir
>
o
12
10

0z
[l
ikl
|0
HU
ar O
rlo
2
>
rir
[l
1z
1l
1o

pH O 2t 2 7bX| X-&7|2| JEf7} Zetd

o
o
>.
)

]

AN
Ot7|= O|23H(-NH;*)E[0] SGHSIE 1, CHHEOl FI2ZEA7|(-

St pH o TN = OtIZ|= JCHE O] 22h(-NH3*)El0] SEHEE #1, FI2EA7|E 0|224(-CO0)E|Y

=2 pHOIM= OHRIZ|(-NH,)&= 80| =0, 7125 A7|= AW E 0|23H-C00)EH 2!

2
ojo
0x
ra
_9_!-
i
AN
rir
il

e S pH o

T8 EMst= B2 O[2=AEIN ()1 2| SYMGE HE FIEFA 7|9 =Xtet
O|23}E|0| (+)1 9o LEHSIE HE OHRII|S] =X7h ZOHX|HAM YR HSH(Net Charge)Zt

0(zero)ECl.

Ol2{st pH 9| Zt= o] THME o] SHE (POt SHCE
OIAZA, EX CTHHEOQ| pH 3.0 ME +7 o LR HMSE 20 pH 100 A= -9 o W MGE JHX|H, pH
7.8 0| M= 0(zero)2| Xt A

— 1 - 1=
# SHYE-): & €2 5+ ™7 A
# S(& 22 5) . ex. 350, 53, 54
# STUHEOM S(&)Q 2kl olnj= 0|23tE FIEEA|7|9] %=XtQt O|2%tE OFRIZ|9| ==X}7h ZCtn MZtstH FCk
# IsoElectric Point (pl) : S, T 22| ¥M F3H(Net Charge)?} 0(zero)?t E|= pH S 1 TS| SHFO|2tD St

6 / 26



ADXZ _IEF U ELISA _2024'd 613 HA|1 X ME7|E 23 _ Z ol

250 22 GA T Eo|C. Ol A| cHuK=! .
= FIEEAI7] 370 R
ofa7| 274 B R

Of CHMA2 3740 725 A|7|2t 2 7HQ| OtRI7|E =Zast Uty 7HEBCt
2 Ft2EA|7|7} 3740|122, GLU It ASP 9| 7H=7t Btsli A 3 7Ho|Ct.

OrRI7|= 2 7§0|2 2, LYS It ARG 2| ZH==7F &t A 2 7HO|Ct.

I OA|Z2AM O] CHMEO| pl E 64 2 7HHTHCL

GllA| THEE(pl 6.4 717)

pH << pl(EHHEo| §H
H* B &8)

PH << pl(6.4) EAOIN Ty

B0 LR M7t FE(+)0| S LIEFHCY.

8y

Slo] 1L, of ofAl BTl %e
A

o L
R2 pHE O CHHEO[ pl gt2l

SE9| H*= EHHAO| Carboxylate(-COO)0| Z2tSt0| Carboxylate & Fd2l ZIEEA4H(COOH) 22

Eot 22 SO HrE Al OtTT|(-NH) | Z&oto] FE(+)HOIE ZHE -NH; 2 HEA|ZICH

oj2{gt O|F =2 O] ThHYE2 Xplo| pl 20t H2 pH 2| +=EHoME LR H3k7F F&(+)0] ECh
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CheH
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IEF X ELISA _ 2024
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nbyT-8
ojof
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LT X
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= AR s
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4 e
) ol
; I o
= BT
o
P ol <
A | ©
T S
(@
= IS
n“m o
i or
-
= i)
°
o
e
ol
0 .u__n_
oY
of ol
oF JH

£ Carboxylate(-

X745t 0f

=]

=

bt =8(-)0l ECt.

ME
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HMAHSH S92 OtT7|(-NHy) 2
b

COOH) S 2 E H+

(

=

19| FtE= ALt

=

1S5 H,0(=)0| ECh.

Z2g

X

H* 1

bl
2 &2 pHOME X

=
[

OH (F4217))9| 57t EC}.

£2 550 OHE EHTO| -NHyREE H*
pN|
1=

HH

—

O OH =
C

COO)E HHEHA|ZICE
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- olo =
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&l ol = OF =
5 5 £ 5
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oF H = 9 wl
) o N = W
1 S B T -
0 ) - L
o =3 o- 2 N W 4l
S HE Kl My s s ™ o
ol Mo (o]
= o o _ = N @ o )
x4 Bl 3 o 2
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= L o = NS @wp g W
Rl %0 <F Kioof| B of & om0 =
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il iz ol S o _ 5 B E (<)
< groLiw Toa e
© oo ©| of o T n
T Foapl o &S JE o
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ol N — Hﬁ.vﬂ o
_.___° - = == ™ K
M ol Zoi Hhom ok oy
< Ho oo El_ o7 M m_o E
0 = o ™ ol oF 3
na R oe| o RO of -
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ANXtE _IEF Y ELISA _2024'd 613] HA|1Xt ME7[E 2 _ 24 4

A2AZROEN,
(0) EHES2 off|itel MEnr 2o et CHE HM7|1H S5 LtEfHCt
(1) CHE2 22 pH M= S (+)2 &M TotE 7HXH, HI|BUM S3() SF22 0|S5HA =Ch
(2 HHE2 E2 pHOME S8()° &M HOHE 7HXH, HIIZBUM S (+) S22 0|S5HA L.
(3) THE2 Aol SHE (N #2 pH B8 EXfst= B2, S8 LR TolE 7HXH, HIIZHME Hst7t
27| WjZof o|S5HX| B4ECt

CHEXISS 1{/9 ofojit MEL =0l CHEZ| IiE0
SH™A(pl, IsoElectric Point) 2t ZHECt

ChNSo SHFO| o 2yl o

—_— 0
= =y
CUSS SHEO Oet 2eohs 4T VMol SHY MY

\J

# IEF : IsoElectric Focusing (688 H7|¥&, S8E 274, 88 ¥R
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HOXE  IEF U ELISA 2024 '3 613 HA| 1A ME7|E 2 2 0l

a0 -

ot (+)3
L K

pH ?I&7I7} :
A = PH 11

pH7Z} pI2t 22 X|Hof| =%
Unt H} zero
> Hs}t7t o, H7| B ME HEX|E

l IEF 2= |

o
o
o
(%]
o

CHIE A

9% (pl 3.8)

CHYE B
o (pl5.4)
0 CHEMZL

pH9 pH10 pH11 pH12

H4, IEF)Q| AE|/AE/Z

ol J82 EFEHEE W7|gs)2l #2| &’ HE 2|1 Zotof| ofist 280|Ct

IEF 2| Zkg0| cfgt Mo|c

=

=
(T4l 1) 1IEF AS ZH|SHCL IEF B2 AX[ofl Waf pH 7t MEHo= WSS 0|2 XM2(S ok ™

otCt, HAYXISE

0| 8ot IEF 2o HM7|8E ZAHELEL pH 7t ®2 0| (+)=0] L}
o
=

(T4l 2) CHE =E=E

EF WO EHSCH EHUSS XpMO| pl P2 T pH KYoE HIIFO| o3

O] S3tA =t

(&4l 3) IEF H7|¥S(Focusing)O| 2tZE ROICE S Yot HHHME ZAS2 ST pl @2 27 M0 st

=

X0 fIx[otA et 2uqez THYREZ 227t A=

=
Sk 7 o Of EHMTESC| Eo| ZIs EMO ABELL,
S DMT2 F300) £E7} £2 TUH MES A2 & YLk

IEF 2| Aa|of CHet ZFO|Ct
?l - (BHA 2)9 =S| =2tk A= T

=

1=

2 B(uEtM)O| pl = (AI2A) 5.4 0|t

11/ 26



HOXE  IEF U ELISA 2024 '3 613 HA| 1A ME7|E 2 2 0l

CHEE B = AtAQ| pl 24Ql 5.4 HCF &2 pH X|Ho| EXE MABOAM pH 54 X|FELELCH F0| EXHE )=
H*Ql s=7t &7| M20f, A B o ZEE FI2EA|7|= 43D, o7& d(+) Mg %

Mgt

£ -NH* "Ej2

ofof 2} CHeME B ol LM Hot= FE()0 =1, THHE B A= (+)5|‘°|
b =

I ORRAS| pl 3 SYUTH pH 5.4 X[Ho| U= CHEHEE B

o (¥
rir
o}
A%
o
Hu
o
ofn
Ot
)
rn
il

(zero)0|7| ME0| H7|HStHME

O|3otA| E=Lt.
o[2{¢t Ol F&of w2t RE THME BS2 XHMO| pl Ztat Z2 pH 5.4 X0 20|A ECt
JE0 GAIZM ZotE0f A= HHME A B C D =2 ZF O3 2|0 w2k RO pI gtk 22 pH XG0

2o|7| e,
I3 EF D92 SO YT EEEe SU CISTElE 2o X0 BOA o, 2 SESIE A=
Sa|gct

fe)

IEF 2| F £ ‘Focusing’s 2|0|5t=0, IEF oM SAst THHES2 £ XHo HSHA ZoA AX|5t7| W20

F
=0T FFolct.

Al
=

mjo

0|83t0] CHHAS Z2lot= 7|8o= o

H

Moo= |EFet B M7|FES0| ALK

AMEoME 7+
2 A3 HI7|9F
827+ HCt

om o
fo
rot
H
ro
|m
e}
o

‘(2D Electrophoresis)Ofl M= 1 Xt H7HoflM 1EF £ St 2 X} HIHOM H MI|FSS T

of
rir

ofg{gt &afo] 22Xt H7|FE'2 14 TN M= THE Zhel SHFLl Xt0|E 0[&stn, 2K HIHoAM = Bz
Ztel 3719] XO|E 0|85t 2o ErEo| 22|50 #2 F4 7|"O|C.

2 X2l HI|HE (2D-Electrophoresis)
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ADXZ _IEF U ELISA _2024'd 613 HA|1 X ME7|E 23 _ Z ol

A MI|Fs2 THEAE Q0= DNA, RNA £ Z22|5t=0 B0o| A2 EICt

'SDS-PAGE'= SDS El= AH|HEHH|

"85S S8l HHAES 22lAT7|=

£ AM83oto TES Y HEi= =1, E2|otIROIOI0|E =2 oM
7

i
SDS Off ofsf HYE THHE2 HojM F&=S| A7)0 mar 22l Ect

# SDS : Sodium Dodecyl Sulfate, Etzbs=4 Q0| ZHAt7|(Sulfate)?t LEE&E(Sodium)0l ZRE0 U= =, AHEBHMENM

CHES HYAZ| =0 RO ARZRIC.

# SDS Of Bt Q12 12 72| Bt(C) MAE Zeol=H|, SDS o D(Dodecyl)= =&t 12 £ 2|0|BHCY.

# PAGE : PolyAcrylAmide 3SE
UEE SHEE OZFEA'9L 'EC 0L 2000 E 7 CHE M O|Ct, "E2|0f3 A Ot00| E7 'O tR AR}

#
=S H AEE E4 5 A0 LEHCZ O A7|7t H2 2AE =225t AR E L

Gel Electrophoresis, Z2|0}3 20t0[0|E& R9| FHECE A8tz H(Gel) T 7| Y-S H(Electrophoresis)
=

o HI|YSo We o
A
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HOXE  IEF U ELISA 2024 '3 613 HA| 1A ME7|E 2 2 0l

<< &1 X}E 2:ELISA >>

<< S

X
Ao
A"
A"

1. ELISA(®2}0|Xh)&= Enzyme-Linked ImmunoSorbent Assay 2| 2fX}O|L},

Enzyme(E2)-Linked(Z8) Immuno(H)Sorbent(S2) Assay(ZY 0|22

1T od
o= wog 4+ 9t

2. 0l 7|HoIAE ‘BATL SEOl Y BHI BAHOZ AGE| TR 0l FY

—

96well SZ|0|E :
96(12X8)7H2| well2 +

1272 =

96well A2t0|X} EF|O|E

Alalo|Xt2 96well ZE|0|EQ| X

3. ELISA Off BO| AFEE[= 96-Well S2|0|EQL ELISA &447|7]2| AtTlnt 20|,

Direct ELISA Indirect ELISA

® 2%t %‘ﬂl\

Well
e
1% 24

Direct ELISA @} Indirect ELISA 2| €l2| H|m

4. ELISA Oll= CHEXCZ 2 7tX| 20| EX|SHCL. Direct ELISA 2t Indirect ELISA 7t Z1Z30|C}.

I A olo

5. Direct ELISA = %= QIO Indirect ELISA =

ot

me

% 9tk
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IXtE _IEF Y ELISA _ 2024

Xt
(=

K &+
7 . o
3l g
o i
g =%
= « IS
S = ol mu =
s w2
e | o0 _Wq 1o w._u
<) 5 ulr m_m_ .
by A
z A TR E 8
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El o &1 5
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% 2 n T
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ol - = g8 T o0 _
o__o L 2 S o Jo WO a1
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I 35 Of N=ig i K oy I ° 5 70| o
S R0 Sie O N = e
M ZpE X Eoa o A s
SR I iy 5 I
= 0 g o & ol @l =
i - Rl 5
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o N 1o & A
= RO Vv of =
! RO
_ i1 oT
ol wo o 5
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= = = ur
v S &
= < o
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St
S

of,
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|l
t7| o

4

g
o

il

=
=

e

M 2ot HE

'3 613 HAI1A MEI|E
H
=]

x

IEF U ELISA _ 2024

StC}.

| -

by -]
S

8. Direct ELISA O| A

%}
7t

HO -

Indirect ELISA

e
[=)
o

=0f
= 1

(S& oA 1)

7| olLt.
t7]
X

=
—

<)

drug o| ®E
=

= 8ot
M ZE7L HE

OoF
o

HF
=]
Direct ELISA

2l

<
2
|
(T
el
O
()
=
T
5

e
Hel ¥t

Ex) EtXte| B0 ExH3t
X
=

slel g20t
L g

=
(=

ME CBtotA o
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S

E
=

Ex)

StC}.

Indirect ELISA Of|A{
=

of 7}

9. Indirect ELISA

M
~

10.
=

ELISA
StCt.

| —
o

11.
7t




Xtz _IEF X ELISA _ 2024 613 HA|1 A MEV|E B _ A 9

<< D XE 2:ELSA (RLFBAASASTY) >>

ELISA = Enzyme-Linked ImmunoSorbent Assay S+ Enzyme-Linked ImmunoSpecific Assay 2| 2FXto|Ct.
Enzyme(22)-Linked(Z8) Immuno(H %)Sorbent(S2) Assay(ZFE 0|22 'SAZSYHASHEZEH o2 HAE
T AUCH

M= HEOXb(ELISA)EtE BEL 2 BO| =2|l= FAF 7| -olCt

o | HoME SY 2O 929t 1 Y2 ZWaHY| s of ST S| SOHOE WS YIS AU
of FHOlS mAT FBE|Ol YL, O] BAE T2 WMS Yoyls mAolT
O 7|HoIA S ‘EATL FBEIO QU= VAT BN ABEY| B2 023 FHS X1 Ack
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# HIV : Human ImmunoDeficiency(HHZEHE) Virus, AIDS & HFO|2{A
# Fc : TH|2] EHE 2| (Constant Fragment)

Indirect ELISA 22 OA] 1: HIV S HalHol ZH ofy =ol

# HIV : Human ImmunoDeficiency(H 92 E35) Virus, AIDS |2 HHO|2{
# AIDS : Acquired(ZH ) ImmunoDeficiency(H & Z &) Syndrome(Z)

#Fo: &M Cl SHEL| (constant Fragment)

“The End”
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