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1. The eqlFNy DNA was synthesized by referring to the nucleotide sequence
from NCBI

CATATGCACC

TTATTGCCAA
GTGGGCGACG
TCCAGAGCCA
GAGCATGGAC
TTCCAGAAGC
AGGTGATGAA
TCGTCGTGCG

ATCATCATCA

GCGGCGTTTT
GCGGCCCGCT
AATCGTGAGC
ACCATCARGG
TGATTCAGAT
CGACCTGAGC
CTGCAATARA

LovEaSCIENGE.

TT IR0 lBi.

TCAT

TA
TCAAGGAGAT TGAGAACCTG AAGGAGTACT TTAACGCGAG CARCCCGGAC
GITCCTGGAT ATCCTGARAR ACTGGAAGGA AGACAGCGAT AARAAGATTA
TTCTACTTTA AGCTGTTCGA GAACCTGRAG GACAACCAAG TGATCCAGAA
AAGACCTGTT CGTTARGTTT TTCAACAGCA GCACCAGCARAA ACTGGAGGAC
CCCGGTTAAC GATCTGAAGG TGCAGCGTAR AGCGATCAGC GAACTGATCA
CCGAAGGCGA ATCTGCGTAA GCGTARACGT AGCCRAARACC CGTTCCGTGG
AGCTT
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Nucleotide sequence of eqIFNy: 471 bp M xS



2. His-Trx_eqlFNy and His-Trx were Inserted into the pET29a+ plasmid and the
proteins were expressed, respectively
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3. Injected the protein into rabbit and collected the serum

His-Trx eqiFNy protein

4. Specific AB were purified from serum, and the anti-eqlFNy AB was biotin labeled

S o Fixed the His-Trx_ Fixed the His-Trx Antibody: AB
= -"‘- 3 _}=_..= eqlFNy protein protein
Anti-eqIFNy
AB Py
Passthrough , Passthrough Fluted }1 <
-~ . - 1. ~ ; : " = :
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AB l Discard l Collected
;..;‘f -lf‘..'; :‘.;.1: -F"l: ::_.5;' ";u;."-: The AB was biotin labeled
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5. The eqlFNy protein specific antibody was confirmed by ELISA method

1 2 3 4 5 6 B _1] 1 12
» (L OOOOOC )| | 100 nasm
;00000000 wen ¢
C/)QO O ! | O; | _ 1 ngfml E E
1 @l : ' X ) T* | Blank g
. ,, ’-._:':?'-H_.r.g-"u.;—:'*L..'J-I'F-._IJ.:_'%'J-fzt-ﬁ*J'f..J": 3 G{\j‘xDOC_)O | doeimk g%
I' ! : ' H 'i__,l JT OQCIR_; Blank
0.5 pg/mt 1.0pg/ml 0Sugimt | 1.0u/mi
His-Trx His-Tr-agiFiy
Ag Coating (proteins)

The binding reaction between His-Trx-eqlFNy
protein and eqlFNy-specific antibody

The binding reaction between His-Trx-eqIFNy
protein and His-Trx-specific antibody

The binding reaction between His-Trx
protein and His-Trx-specific antibody 4/20




6. ELISA Development of IGRA for glanders

| E , ® Capture Ab: Anti-eqiFNy Ab Tablel. Coating the Biotin non-labeled anti-eqIFNy AB into the 96 well plate
l Gvernight at 4°C 1 2 3 4 5 & Fi B 9 10 11 12
A
t iE ‘ *» Blocking: Block Ace &
1 1hr at 37°C %
D Coating anti- Coating anti- Coating anti- Coating anti-
* Wash, add standard - ﬂlﬁﬁ“ eqiFNy m;ﬁﬂ Bql’ﬁrm?!! quFNvﬁ;B
l 1hrat 37°C His-Trx eqiFNy protein = Aug/ 2ug/ Aug/ Zug/m
G
® Wash, add detection Ab !
Biotin labeled anti-eqlFNy Ab o ) _
1hrat 37°C Table2. Dilution of standard (His-Trx eqlFNy protein}
Standard 511 52 513 514 515 5t6 5t7 Biank
* Wash, add Ultra-Sensitive Conc. (ng/mi) | 30 | 10 % 1 | 03 | 01 |003| 0O
ABC Peroxidase
Lo.5hrat37°C
® Wash, add TMB

Substrate Solution
D.5hrat 37°C

* Stopped the reaction

Read the OD value (450nm) Reaction was slower than in general ELISA
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in 2024
1. To improve sensitivity and specificity, eqlFNy was expressed as three fragments

egqIFNyl
QAAFFKE IENLKEYFNA SNPDVGDGGP LFLDILEKNWK EDSDKKIIQS
eqlIFNy2
QIVSFYFKLF ENLKDNQVIQ KSMDTIKEDL FVKFEFNSSTS KLEDFQKLIQ
eqIFNy3
IPVNDLKVQR KAISELIKVM NDLSPKANLR KRKRSQNPFR GRRALQ

pGEX-6P-1 pGEX-6P-1 _ pGEX-6P-1
5.0kb 5.0kb 5.0kb

1) Fragmented the eqlFNy cDNA into three parts: eqlFNy1, eqlFNy2, and eqlFNy3.
2) Inserted them into pGEX-6p-1 plasmid for individual protein expression.

= To separately purify specific antibodies against epitopes on each fragment protein

and develop a high-sensitivity, high-specificity ELISA assay.
6/20
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in 2024

1-1. Purification of eqlFNy2 and 3 was successful, but eqlFNy1 was not purified

.
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1-2. Purified eqlFNy1 under denaturing conditions and then performed dialysis

1) The cells were lysed in 6 M Guanidine hydrochloride,
50 mM Tris-HCl (pH 8.2), and the protein purified.

2) Supernatant after sonication was dialyzed in three steps.

Transferred SuperSep™ Ace 5-20% 17well
P P23 [
:EE% fxzaoo0ena 2 sl d
- =
:*.,l; | Slide-A-Lyzer™ G3
Vs Dialysis Cassettes

(1) Dialyzed overnightin8 M
urea - 50 mM Tris-HCI (pH 8.0).

(2) Dialyzed overnightin1 M
urea - 50 mM Tris-HCI (pH 8.0).

(3) Dialyzed overnight in 50 mM
urea - 50 mM Tris-HCI (pH 8.0).

!

v Recovered the protein. The target band was not detected
in the SDS-PAGE analysis. it
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in 2024

1-3. eqlFNy1 was expressed & purified using Chaperone Competent Cells BL21 Set
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Co-expression with five chaperone plasmids was performed to promote solubilization,

but it was unsuccessful. 9/20




in 2024
2. eqlFNy was expressed in mammalian cells

HindIII-eqIFNg-HAT-EcoRI

HAT (lys—Asp-His-Len-1le-His-Asn-Val-His-lys-Glu-Glu-His-Ala-Hiz-Ala-HBis-Asn—Llys)

Start codon

Kozak sequence Signaling peptide
Hi ndll ‘—i—\ 1

MGCTTGCCHECDBIYT SFILAFQI.CATLGSST HCQHBFFKE‘. ITENLKEYFNASNPDVGDGGPLFLDI LENWKED SDEKTIIQSQIVSEF
YFELFENLEDNOVIOKSMD T TRED LFVEFFNSSTSKLEDFORLIQTPVNDLEVORERAT SELTEVMND LSPHANLERRKRSONPFRGR

RE.LQKBHLIEH?BLEEH]&ELHHMMTC
| Lr’ EcoRT

HAT Stop codon

e
- o

1 pcDNA™3.1 (+)
=1 5428 bp - E‘

To form the correct structure and improve antibody specificity, eqlFNy cDNA
was inserted into the pcDNA3.1 plasmid and expressed in mammalian cells. 1020




in 2024
2-1. eqlFNy-HAT protein expression in mammalian cells (FreeStyle CHO-S cells )

SuperSop™Ace 10720 1 Twall

Day0
(1) 24 h before transfection, Culture? Culture2
dilute FreeStyle CHO-S cells | DT = B
to’5-6x10° cols/ml and 2555555888552222¢
& seed into a shake flask. _— L Al I
280 .
180 -~
At8% CO;, 37°C, and shaking  (2) Dilute plasmid DNAand Freestyle o0
at 135 rpm for 24 h MAX reagent in OptiPRO™ SFM - =l
medium separately, then combine and 24 —
Dayl incubate at room temp. for 15 mins. i : g
(3) Just before transfection, - !ﬂ 4 - £
dilute the cells to 1x10° Mlmfﬁ# — - -
e cells/ml. e | \ eqiFNy-HAT
PN : i 19 kDa ——s
e 400 .
o \ 17 - =
Day2 I (4) slowly add 1.2 ml of the 'ldlr 11 0 -
| DNA-lipid mixture while R
| gently mixing the cells. -
Day3 :
I At 8% CO., 37°C, and shaking
Day4 | at13srpmfor24h | |
Day5
The target band was not detected

in the SDS-PAGE analysis.

i~ (5)Perform cell counting and

sampling every 24 hours
until day 5. 11/20




in 2024

3. eqlFNy was expressed by inserting it into the pET-50b(+) plasmid

v e T e T

. z | pET-50b{+)
s = . __=z@ EI k- (6733bp)
e rErer ey H BB Ok

(1) Cleave the protein using
HRV 3C protease

$ 3
L] PET-50b(+)

6733 bp His
Ni-NTA resin
o @ The HisNusHis and HRV 3C
protease proteins remain on
LI

' the column

v This plasmid contains an NusA-tag, allowing for stable
protein expression.

v Additionally, it contains an HRV 3C site, allowing cleavage » )
by the HRV 3C protease to recover only the eqlFNy protein. :_-w.; @ Recover the eqlFNy protein

A o
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in 2024

3-1. The plasmid was transformed into two types of competent cells, BL21 and
Rosetta-gami™ 2(DE3), for protein expression

SuperSep™ Ace 5-20% 17well elFNyNUS-His = 75.4kDa
eqlFNyNUS-His_pET-50b{+) BL21 eqlFNyNUS-His_pET-50b(+)_ Rosetta-gami™ 2(DE3)

P T T O = T S - T 1 — TR S - S 7 S - SR — T R ST ST SR T S TS

The results showed target protein expression in Rosetta-gami™ 2(DE3),
while no expression was observed in BL21.




in 2024
3-2. Verification of protein cleavage conditions

Protein cleavage reaction (Buffer: 50mM Tris-HCl (pH8.0), 200mM NaCl)
Protease:Whole protein  1:2 i1:5 1:10 1:20 1:50

Whole protein (ul) 3.6 8.9 1/7.9 35.7 89.3
HRV 3C protease (ul) 1.0 1.0 1.0 1.0 1.0
Buffer(ul) 454 40.1 311 13.3 -
Total (ul) 50 50 50 50 90.3
1 (1) Cleave the protein using - Z
Wl T T T —— s
1 e
T

: #% The samples were g 4 hours 16 hours

i collected at 4 hours and 16 2 J n :

i hours, respectively, to check £

# the cleavage status

The best result was obtained by cleavage 190
at 4°C, with a 1:5 ratio, for 16 hours <:|

Whole protein (eqlFNgNUS-His_pET-50b(+)) = 75.4 kDa;
eqlFNy protein = 16.7 kDa;

His-NUS protein = 58.7 kDa;

HRV 3C protease protein = 50.3 kDa



in 2024
3-3. Separation and purification of cleaved protein by Ni-NTA column

Protein cleavage reaction

eqiFhy His-NUS, etc.
I | I
Protease:Whole protein 1:5 - oM
5 = = = =
Whole protein (ul) 178.6 Whole protein conc.: 1.4 mg/ml B g SRR
Protease conc. 2.5 mg/ml . & = E oo = R R
HRV 3C protease (ul) 20.0 Buffer: S0mM Tris-HCl (pH8.0), £ 8222333 3%°3
200mM Nacl £xdegszszsz32 22232
Buffer (ul) 51.4
Total (ul) 250
1 At 4°C, and rotatingat 2rpmfor 16 h kDa
250
180
130
95
i 75.4
l ml;;v:::l::':ﬂmum B
55
e T b o [ —_—
"W"""E 3 The HisNusHis and MYV 43
JE prolease proten Femen
on tha ealimn 34
l 26
m—
T 17

Y5 1 Collect the aqlf Wy protein
ar

Since His-tags were attached to proteins other than eqlFNy, these proteins were expected to remain bound to
the Ni-NTA column, while only eqlFNy was supposed to be recovered in the flow-through. However, eqlFNy also
remained on the Ni-NTA column and was not separated from the other proteins. 15/20




in 2024
3-4. Separation and purification of cleaved protein by Amicon® Ultra Filter

:

On filter protein 10min

eqifiy

e

On filter protein Smin
On filter protein 12min E

PT protein Smin
PT protein 10min
PT protein 12min

Cleaved protein

\Whole protein

E
g

Proteins like His-Nus, being larger
than 50 kDa, remain on the filter.

Being smaller than 50 kDa, eqlFNy
passes through the column into
the flow-through.

50k Amicon® Ultra FILTER UNIT 75.

Results: eqlFNy also remained on the filter and
was not separated from the other proteins. <:[
Whole protein (eqIFNgNUS-His_pET-50b(+)) = 75.4 kDa;

eqlFNy protein = 16.7 kDa; His-NUS protein = 58.7 kDa;
HRV 3C protease protein = 50.3 kDa
16/20




in 2024
3-5. Separation and purification of cleaved protein by four kinds of conditions

Protein cleavage reaction (2 tubes) Ei @ @ @ @
E | Ell E]I 1T 1

Protease:Whole protein 1:5 . B3 = = £
Whol in(ul) 178.6 tyfadadads

ole proteiniu 3 Whole protein conc.: 1.4 mg/ml B = & o E o E o E o0 o o

Pmteasecunt-:z.Smrgfml = =38 5 0% o o = ==
HRV 3C protease (ul) 20.0  suffer: SOmM Tris-HCl (pHE.0),
200mtd NaCl

Buffer (ul) 51.4
Total (ul) 250 g

1 At 4°C, and rotating at 2rpmfor16 h

95
75.4
72

1. By denaturing conditions

(@: Protein + Denaturing buffer + Ni-NTA resin

J+ 4°C, Rotating for 1h 55
= Purified the protein by Ni-NTA column

@): Protein + Denaturing buffer 34
< 4°C, Rotating for 1h
J Filter through an 50k Amicon tube
= Recover the protein

2. high salt concentration condition

@: Protein + 50mM Tris-HCl (pH8.0), soomm Naclbuffer  Resulis: eqlFNy also remained on the filter or resin
4 Filter through an 50k Amicon tube

S s he s was not cleanly separated from the other proteins.
@): Protein + 50mM Tris-HCl (pHS.0), 1M NaC| buffer Whole protein (eqIFNgNUS-His_pET-50b(+)) = 75.4 kDz;
4 Filter through an 50k Amicon tube eqlFNy protein = 16.7 kDa; His-NUS protein = 58.7 kDa;

= Recover the protein HRV 3C protease protein = 50.3 kDa 17/20




In 2025
Future Research Plan 1

1. Identify the causes of non-specific binding between proteins and successfully isolate
and purify cleaved eqlFNy.

2. Insert the HRV 3C site between His-Trx and eqlFNy to express the protein, and then
cleave it with the protease to purify eqlFNy exclusively.

Nde I FcoRl Hind I -
D
(1) Synthesize His-Trx- (3) Cleave the protein
; eqlFNy_pET-29a(+) using HRV 3C
2 ) T TR protease
= pET-Z_Q:I-’I*] 3 =
: o My an; 3% The His-Trx and HRV
3 oy 2 % 3C protease remain on
/ ' L\ the column
! L NTAresin () TR
SPS-PAGE anafysls _?_-Hﬁﬂ!! - R¢2.!FE."!F \
——
éggigﬁﬁl (TR T R e l
| == |
(@) Express the His-Trx- (@) Recover the
eqlFNy protein eqlFNy protein
29.7kD =+ .
earny
18/20
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Future Research Plan 2

1. Purification of eqlFNy-
specific antibodies

b
=

1 (@ Filtration of rabbit serum

immunized with the eqlFNy
protein

(1) Immobilize eqIFNy

protein on Column
HiTrap NH5-Activated HP Column

sl & als

2% eqlIFNy-specific antibodies
i remain on the column

(‘('4"? §§

l (3 Elute eqlFNy-specific
antibodies

Tf @ Recover eqlFNy-specific
antibodies

In 2025

2. Label eqlFNy-specific
antibodies with biotin

eqlFNy-specific
antibodies

Biotin Labeling
Kit-NH2

Biotin-labeled eqlIFNy-
specific antibodies
19/20




In 2025
Future Research Plan 2

3. Confirm eqlFNy-specific antibodies by ELISA

Procedure of the ELISA method

(1) Immobilize the capture -I (3) Add the detection antibody: (5) Add TMB
antibody: eqlFNy- Biotin-labeled eqlFNy- Substrate Solution
specific antibodies " specific antibodies "f

l I .l;

Y i o — e

4°C, overnight 37°C, 1 hour 37°C, 1 hour 37°C, 30min 37°C, 5-12min
4 .
| | ! |
(2) Add the antigen: (@) Add Ultra-Sensitive (B) Stop the reaction
eqlFNy protein » ABC Peroxidase and measure the
OD value (450nm)

4, Develop the ELISA method

20/20
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Thank you for your attention
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