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o lgG 4|

ZH-%E* @iﬂ (recombinant antibody)=
202 B E KU AHRE22 LHT = /n vitrod| A

AELEI'—' SHO] U2 AL CH.

gtA| eto|Eeie|z BYE|=

poo) EFE &% @%Oﬂ Agtot= @'ﬂ% Mest=

H“'oikl 7"“’%—19§ 1) dels=s 0|&8st= 7|E9 &4

210

) AI-[_HZ-IOE ol-x-” OZ'|Z|-_Q| §||‘E7|- 7|

S| SO| i3t Crorst =3t o&%wmg D3 wamrw

S| AZ2| HHZA 0|2317|7t E7HS 3 A0 ARt

Saf atxo] Bt IHSEITHE 2 AHS0| QST SRV sdAb
vi @8 v 28kDa v é

Y2 ST S0 BB EMS S2ojA 2o Caz

S+4| (monoclonal)Lt CHE2 g (pol cIonaI)Q}H"E.'_F Fab 12-15kDa

Ci22] g2t o] 780f U0IM =HEF2] (constant 7 .
region)E Zglsts 2dst Hz=2SE s5KDa

(immunoglobulln)_O_I SAEfZt Ol 7HHEL| (variable
region) B2 2= &4 22t (antibody fragment)O| 2t
HOf| A 2}0| 2t O'AL—ICF ORIE'P M2 oA =

QIZt M|, E7|9 _@.—QLEEE'QI HE 2| FHA0| 8e6t0] Udl/HAS2=4 2AHH QI
|_—|E§=’EI_'|' FAFet FRO| ot HEfZ 2L 4~ USLICE

SAt= MR E QIZE S| (scFv)2t HEfRt S2Q1 LIFte| 2R T 4| (sdAb &= Nanobody), 12|22
22} HELO|E AEIH (Peptide Aptamer)S CHAIC 2 /I EHS 2IsHEH D Q,lng C}.
2T SA|= S-TNF ol S0|2t2 A §H1AE1 i

2002 % FDAL| 4lof dl
A M S0l JHL = AS LI, E5| HAT

_Iog
N
ujn

o NE
ro
e
P
1o
=

O|AZ o= Mgl B2 &S UYL Ol U2 M2 & 2
7|22 CAR-TO| O] A2 eAf|ete HOM 23 O| 0= 2= aal= OIQFC—’.* SotojlA] E‘I%
oY Ao = J|Che|0] 5t HHRITO|L) 2R FE0ME LS S8E A22 7|H=|
UE LY.
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scFv/sdAb
15-25 kDa
o= 2ol
7k
7t
7t
200-280 B+

* HIOIAMBIA JIEY

or olr

olr

o G 7HeE &0k : ELISA, WB (Western Blotting), IF (Immunofluorescence),
IHC (Immunohistochemistry), IP (Immunoprecipitation)
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12 017H9—|
AT = 2| A=
I5-25% 2-49| =1

CFef
&2l 2t0] 22| El gt
Al ol StAllA =" A | &

g

< QAR

- MAH 2o| A= 4 2o|Ee| 15 R BER

QIZH A (scFv) : 1.08 x 10" clones
Sl =021 &H4| (sdAb) : 5.02 x 1019 clones
HE 2

- 2L A2

"One Day One Panning" &0 2 &2l 4~
- CF22 &4 A2t B|8ECH A&t & 2|4 MB|A 8|S :
200-280 2Ha /2| (H|0]2] MB|A 7|F)
- A|2} 7|2tap MB| A B8-S S CHFSE AB[A S
HIO| 2 MH|A, Z AMH|IA 02|10 ZEHRINL AH|A
- i &S 0|88t CHFat JENS| S| Wdaiut HA| :
GB1 8¢ & IgG Fc & Minibody

St
=]

& AL AZE A £32]'d MH| A9 SEE !

A A32|'d AMH[Lo] ZH 2HEY

523

O] = QtEIH (Peptide Aptamer) : 5.8 x 1070 (linear) & 7.3 x 10° (circular) clones

oM 28 S| YAHIA| T 15-258 A2

ABMEY/EE

HIO|21j{Y : 3-4 rounds
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IO A = Mot
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& WZB YA A32)d MHIA ER

HEIA U e PEDEEPIES g AT2L B MHA | BSUT YA BN AT8)d Hu|A

SHHo| EF scFv = sdAb scFv = sdAb scFv, sdAb, Peptide Aptamer
- . : o ) Purified Protein, Whole Cell/Bacteria/Vir
Stejo| &2 '
S ER Purified Protein Purified Protein us, Synthetic Peptide, Chemical
MH|A 7|2¢ 15-25 ¢ 3-12 70 2= A|7tA|
=2 o|Ato] SIS T STt o

A2 2 g IBE BN (1mg) o SF OIS BASHAS REAA g9

=2 o
712 H1E 2,000,000 & (VAT ¥x) ol Arg e
27t &4 (Western blotting 715) | 800,000 (VAT B ) ols ole
27t &M (Minibody) 500,0009 (VAT B ) de ole
It M (A 22 271 500,00094/28 (VAT EE) o2 s
B CH ol A AbjA =27t Ol ALE (H|E L) @Ol Atgt (H| 80| LT 4~ US)
HE ol AT B2 IR Y AL QS S AKE Q12 T AFE (RZH2O] Q42 2R T3

A LS E0|LL MBYHE= HSHA

A HE A %, AAuHE BA0l g

[}
=
i)
~
10

FUiE| met 2t 2 AZ) | 8ol Ag (712 50:50)

@ Mb|A MY SYat 2ol ALy

EH0| 2|0 A (recombody.com) AIEME CIR2EOAl 5 2+M4510f 0|0f|Y (recombody@naver.com) = A (042-581-8448)2 B LIZRA|H ELCT,
A9 ERZM 1) sdAb EE& 2) scFvE A 3sl FA |1,

3|2 HERRAM 1) No fusion (6xHis only) 2) GB1 fusion 3) human, mouse, rabbit IgG Fc fusion 2| L0 H| 33K FA|H EL|C},

S22 M Western blotting?| 7ts /%, 12|10 B3 &4 222 RAIE 7|Ys FAIH Ut

FO| Abgt:
1. 7|12 ELISA 2|0f Western blotting0| 7t
S0l A 207} 7| W20l ME|A JHA]
HENSHAl= ZR0ll= 27t H| 80| LAFHL|C|
. H[O]2] MH|AQ| HR0]= AHEE 4~ = S0| ZA| T (purified protein)2 A =
SDS, Tween20, Triton X-1002 22 AHEYHE ZLetst 0 QUZ| QOtof RL|CH THHZ2 0.1-1 mg/mle| &2 2|4 0.2 mgS A3l FA{0F LT}
o ARl DA A FE RAR SER5I0] AOlTE AT2|HS ANE 2| FE= STHERE ZHYSHAH ot
Z A= OpglL|ct BLiRAl 32l AEIGI0 (coating)St0 direct ELISAS

o A E YStAlE R0l EE0| 2Tt AMB|A BIE0| LAY 72 HE9| 7|7H0| T A2 E L Ch E5 T

N

ol

s w
2
N
ol

| ~32|'d ME|AE St A = 3
M| h2of 7| 2422 ELISA HolM= 28S
S0M & 2Sshe

I

ool ro
rlo 2 go
- U

A S SIS, = Western blottingO|Lt Immunofluorescence, Immunoprecipitation
AE BotA|= AELICH HEHQ A W SN 25 KR MM MR HSE DM 21Y HEoto] &HolstAof

ot ofn ofn _
=Y

[ofn

H i

[ el

o
Io
[l

£ MEfSHA BR0||, Western 8012 2LHFAI 81 0.1-1 ugS AHESH0] A|EHLICEH ZA| 2 CHH 20 A western Zk7F &

M DHAM F2 ALESHA | EHAIZOIME 207t 2 LIS o2 BA6HA| &L Ol AlRo| Xe|YWHat AW T2 A2 ZeE

10| Qfof w2t western 41§19 |7+ &etz|7] 2L ct,

I3t S2jl= ELISA titer 1:5,000 O] 4% NE RN ERE 7I2HCZ AT
CiAto 2 direct ELISAZ S o).

7. M2t &4l= PBS/50% glycerol U0 1 mg/mie] 5£2 1 mge HESLCH

8. MH|A ZA|lE HE 1 SA0l| 21845tM0F 5t AMH|A AlHAIOlE LA|Q| ME BIEE BHa ot Lt

9. H0|2] MH|AQ| Z2, 2(Z A LHEZ20 O FUA MY 2= AS35HA| ko s

10. 245t AlH M= 0|0 (recombody@naver.com) &= A (042-581-8449)2
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L8 §
Sngem s Spil fum
Inferlon per drug £ % G =D % § & vaccine
g‘ 3 molecule -2 ® §€ 3 @3 § § gsupplies
medical b'°'°9'ca| body Science ° 8 | kh anbbody 5 S ‘§§ 8 8§mmmologgEadapbwe
4 al specificiby’ monoclonal - '§ immunoglobulin 5 D sample 8 & © g healbhcare
i |nberna| erms ] 8 q’ bl Q anbl en
Y analgblc probein 9 g
manipulation analysis Immune blOIOg immunological

I e immuniby Yo weatmens dlsease "
G

Snbibot

bacteria

dies

o AL ERE AT A 2to|E2{2| 2| AR £

2y 552 0|85he 7|29 A A2 WA= &e| Y2 &4l 0|2 F&6 =2 &4 KA 2 2to|E 222
£ 0| Z2eots oA EES2 2= YA0|7| 20| A32|' 0| AtEst= &4 2t0|E2{2|2] 72 (number of clones)2t
CHEA (diversity) 12|10 EHES (surface display)2| A8H40| 02 22 5tL|C} 0|2 QIsHME 3t AT 2|0l 2|Z{5}el BiIE]

[Si M=
(vector)@| Y E A2 24E AU} MRE 7|5 (recombeering techniques) 2t &4 FHAS| Yd 2H /72 A 2tY5t

2|1 oAl eto|=ei2|of ThFd R A2t M (loss)S 2|28t 4~ U= 2 HO| A 232 YYO|| CHE B2 MW AAS0

[ —

2egLd
YA A 18 U2 ARMRL2E ARIO MA| 2|12 +F2| &4 2fo|Eee| #57|sS &5 = AG U

Libraries Species Type Capacity Host Average Kd
a scFv (single chain antibody) Human Naive 1.08 x 1011 E.coli 0.1-100 nM
a sdAb (single domain antibody) Camel  Synthetic 5.02 x 10° E.coli 0.01-10 nM
a Peptide (linear 9-15 mer mix) - Synthetic 5.8 x 101° E.coli 1-1000 nM
2 Peptide (circle 9-15 mer mix) - Synthetic 7.3 x 101° E.coli 1-1000 nM
2 Fab (fragment antigen binding) Human Naive 2.8 x 1010 E.coli -
A2 YA 232]0) ALSE 4 U YA ZF

2 Proteins : native/recombinant (native or denatured condition)
2 Peptides : BSA or resin conjugated synthetic peptides
2 Whole cells : mammalian cells/bacteria/viruses

2 Small molecules : BSA or resin conjugated chemicals/lipids/polysaccharides/nucleotide
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@ ZE A 2to|B2fe| & 7|

&t fH 2t & (naive antibody gene pool) & 2E CDR 22|22H (random oligonucleotide)S 0|25t &4 K72t &
(synthetic gene pool)2 & PCR 7|#E O|85t0] &4 RUAt 2t0|E2{2| cDNAE A| &gt ct

Sfil Z| -2 TH/2t0]| A0 H W O|Lt Overlap Cloning™ &S 0|-2510] S| At cDNAE 24| 7§t IpOtR| CjAS2 0]
HIE{ (phage display vector)0l| 225t B 2-5 x 108/ug DNAS| HAXMS 88 Z+= F.coli AU|HE MZEE (electro
competent cell) A2t & 100-5002/0f| 24 =X Z FA Mot 2T 210 2T T4 2to|E1{2| YU A2 =
PAAHo2 MEASIE 2252 FI7IMYE BHCZ g4 2to|B2]2|of Chak (diversity)2t HMIAO| (non-sense
mutation)2| LHBIE S SQlst=0]| 0|2t 22 Y- =, 10" 27|9| TS e T4 2t0|E2{2|8 WA 22 4 = O|Uof|
A2 4 As 7IsH IS 712 JE L

scFv, sdAb, Peptide cDNA
[
PCR/Ligation
=~

o Transformation

S0, pectce /V

SCFV

cuT

% Infection with VCEM13 helper phage
)

pBlue-scFv-GIF

I E I
éa%ﬁa
"I R R
4 4 4 4§ 4

Phage Displayed scFv/sdAb Library

-

Phage Rescue
Phagemid

E.coli

£ Antibody Formats

scFv(single chain variable fragment) : ~20kDa

sdAb (single domain antibody : Nanobody): ~13 5kDa
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“Ofie DAMORERaNnning” 2| 1
OE/opA = O] RIS =201 0] A

S E BHY St O0F2| 2t0|E2{2|E 1 HetE S0 X2|st0] &0 Zest= T2 E M8t #ES HHo|2 Y
(Bio Panning) 0|2} ot Z&/M|2/32| (bind/wash/elution)2| Ml THAZ FELICH M2 4E & 20| U A E 4=
OIOIR|S2 A M7t =l dotH oz ZE0| 52 T E Yoot U= OHotR| S8 g2 | =0) 0] HE & 3-43| HEs5tH &
AN S0|20t 245 S T EES Uae & USUICH HEE T4 SEE2 ELISAE 0|80l ISzt e 0|8

R AFstt Western blotting2t Immunofluorescence & CHYSH A S HHSZ U= th oH4|o HEEE RAELICH

Cloning of Final Round Binder DNAs

PCR & DNA Purification :
Vechor
1238 T'E

34 Rounds of BioPanning

aa:m:xmapo E coli

Production of scF v/sdAb/Pep
displayed phage particle

Overlap Cloner' Reaction :

Pr . | 2 3 4 5 6

BioP

- 96wellformat
- 3-4 round biopanning
- 1 round/day

Tranformation to E.coli :

Test for Various Applications
ELISA, Western, IF, Pull-down assay etc
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Clonal Selection of Single Binder by ELISA

Clonal Selection by ELISA:

T Jaale alata:
o o

7 8 9

4

Optimization of Expression and Purification

P R
& &
&

h & rd
2
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2714 HIO|2 I (Bio Panning) 7|& :

St mfofz| 2to|E22|2 DA SHE S0l 22|510] gtlof| AEsh= ) 9888
x| F2E ME5he Y B2 Tid (Bio Panning) 0|2t 5t rrmnmmsn—"
ZA&/M2/g2| (bind/wash/elution)] M| THA|2 TAEILICEH M2 oty 2 %

ZEA0| 2 A MOS0 g2 =l =0l 0] Y S 3-43] BrEotH &+ eocoo BioPanning Cycles
2 0|27t 245 A F2SS Y=Y 4+ ASUCTH GA= "One Infection 34 Rounds
Day One Panning" 7|&S &350 204 AF2|HS FASIOZN

EtAtRt B 5H0] 2CF Y25k W20 AH2E &S AHAY - U= TS ARG .
I3 AUsUC, FEFE T

o — =/
%%QM+@§H§I&Q#%Eﬂ%%ﬂﬁﬂlm*uq
©/; ) (j "
Cys Cys
VH VL VHH §
scFv-GB1 sdAb-GB1
scFv-Dye sdAb-Dye

- GB1 domain binds directly to IgG Fc region of secondary antibodies
- Any secondary antibodies can be used to signal development

WB, IF, IHC, ELISA

VH VH VHH VHH
VL VL
Fc:
humanlgG1, 2,3,4
mouselgGt, 2a ** We can produce Minibodies
- u nil 16

rabbit IgG and even whole 1gGs

scFv-lgGFc sdAb-IgG Fc using E.coliexpression system
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- Fluorescein
- Rhodamine
- Alexa-488
- Alexa-555

- Local Tracing in Living Cells

Intrabody Vector
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:@. 7\H _%El‘ St _-”_C_)_l Eéf%:l J_l__l. ;él Z-” : SsdAb-rabbitIgG Fc fusion

o —
AL A JHe S CiE R = O|12et 2EE EEcts PR i L & 5N
CHH2IO| £~/ L310] 223} £[0f ROIM S| BH2 | i " al" \
22 HAS2E2 Fc 88 A (minibody) 712 = abededutede b bl W R 12 Foi
MIZLIOIM 84 Y3t FA7t 7 RIUCH A AT . v et el
(antibody fragments) &£& 217+1gG1, 2, 3, 42| Fc T
28, M%19G1, 2a9| Fc 88, E7| 19G2| Fc 88t : Ly
CHHA2 CHATOIM 2f2f LSIAS W T B ] y Q(@
2|6 & B 10-20 mgt 5-10 mg| & &aint HA| - A o Vi 5
22 20|11 &L é""'""""‘" <:] 2555 10n ScFv-GB1 sdAb-GB1

% 2|28t &t E 0|25 A2} 6| A| Immunofluorescence, Western blotting)

Skin Fibroblast Cell Skin Fibroblast Cell HEK293 Cell HEK293 Cell v Tt
Anti-Tubulin 4A sdAb Anti-B-Actin sdAb Anti-Nuglear Lamin sdAb Anti-Vimentin sdAb =
3
& B
g2 B
& £ 8 Z
HE ]

HEK293 Cell HEK293 Cell HEK293 Cell HEK293 Cell
Anti-HDAC1 sdAb Anti-GAPDH sdAb Anti-COX41 sdAb Anti-HSPD1 sdAb

P-Actin (42kDa) GAPDH (37 kDa)

2= Ant-mouse 1gG-HRP, 1:3000, the at RT
Blockng/antibody soluton - 1% ik n0.1%
ST

Anti-MBP Anti-GST Anti-TRX Anti-NusA Anti-dsRed Anti-mCherry Anti i Anti-F! i Anti-Eosin
sdAb #10 sdAb #7 sdAb #21 sdAb #1 sdAb #6 sdAb #9 sdAb #9 sdAb #13 sdAb #1
pMalc2x  pMBP-dsRed pGEX4T1_ pGST-dsRed oTRX-dsRed NusA-dsRed pdsRed pmCherry-P19 BSA BSA BSA
+ Induction - + - + _Induction 5 + _ |nduction 5 + duction = +__ Induction +_ Induction +_ Rhodamine Fluorescein + Eosin

NusA<sRed
MBP-dsRed
BSA-
Eosin

BSA-
eaTdanad Fluorescein

MEP TRX-dsRed Rhodamine

ExHis-dsRed

10 ug total E.coli extract (/+ induction) on 7.5% Gradi-Gelll
1%: sdAb, 1:1,000, 1hratRT
2<: Anti-mouse IgG-HRP, 1:3000, 1hrat RT

blocking/antibody solution : 1% milk in 0.1% TBST
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Fusion Proteins
- MBP

Fluorescence Proteins

Internal Controls

Neuroscience

- GFP - B-Actin - GFAP
-GST - dsRed - Tubulin - Enolase 2
- TRX - mCherry - GAPDH - Tubulin 3
- NusA - mRed - Lamin - MBP
- SUMO . . - Vimentin - Vimentin
- CAT Tagging Peptides - COX41 - ApoE
- B-Galactosidase -HA - COF1 - CTNA1
] - Myc - PP1B - CTNB1
Dyes & Chemicals Proteins “H3 _TY3H
- Biotin Thoa - HDAC1 - PERI
- Fluorescein - BSA . -TYY1 - AIF1
- Rhodamine - Human albumin - HSPD1 - CALB1
- Eosin - Lysozyme - ASCL1
- BirA .
- DNP - Streptavidin Hea-shock Proteins - ELAV4
- Psoralen Cach -HSPD1 - HSP90A - NHERF1
- Remazol Blue -HSPB1 - HSPB2 - KIF5A
- Remazol Orange 14-3-3 Proteins - HSE:; - giggﬂ - NFL
: : - Pan 14-3- -HS - - SNP25
?ggeDrlomde Dismutases - 12_3_3 B3 3 _BAGE _HSP105 _PAXG
_SoD2 -143-3E - HS71L - TRAP1 - BACE1
- 14-3- - - - AB4
- Thermostable SOD ] 14_2_2 'CI'; F1oAL _HS71B AU
SUMO Proteins -14-3-37 - HS71C - HSPBP1
- SUMO1 . . . .
- SUMO3 Cancer Study Annexin/S100 Proteins Tyrosine Kinases
- SUMO4 -CD2 -CD23 - ANX1 - S100A3 - SRC
- SMT3 - CD29 - CD38 - ANX2 - S100A4 -FES
- SenP2 - CD3E -CD9 - ANX4 - S100A5 -LCK
_SAE1 - ENO1 - G6PI - ANX5 - S100A6 - BMX
- SAE2 - LDHA - PAI-1 - ANX9 - S100A7 -FYN
- Ubc9 -ANX13 - S100A9 -ANX13 - S100A9 - FER
) - PCNA - SPB3 - S100A7A - A100AA - EPHA2
E3 Ligases -SART3 - SPINK -S100AB - S100AC - PGFRA
- CRBN -MAGC2 -CD19 - S100AD - S100AG - VEGFR2
- BIRC2 - CD63 - CD81 - S100B - S100P - NTRK3
- UBAC1 -PD1 -PD1L1 - S10A1
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