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Adjuvant2| 82l ™

A HAR G i Fap 5 I et :

Effects of adjuvant on improving the vaccines immunogenicity and

the direction of adjuvant development

ABSTRACT

New-generation #410|2} 22|= mRNA 7|2t i Al subunit BHAI2 7|ZE0| Meiil Sgtst o
Alof vigh =2 gt 0|8 S AX|QH HARYMO| RTh= THHO0| lof 0| Eetsty| (3 of
FHE(Adjuvant)E AFESICE 2 HFR0M = HFHES| 2 7|HS AJstD, CHst IFHE
o| HH vkg ZX TS Hlw BTt £, JHH IFHET 2= S0t SIS 35T 4 Qe
QOS24 PBA(Protein-based adjuvant)2| 2&¢! PorBE A&, SHEd HA K22 UH

4 QI OfFHIE 10| WS ALY,

INTRODUCTION
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M AIMIE (antigen-presenting cell, APC)7} 0|5 QIAISHH Sl MIA| Mzet 35 K= M=
S HEBI T MZE 2HStA7|, MBHY HES RO OFHEE ol2{et & M=ol M
XS STIAA 19| BHEINS FO| SRS $ICL 53], New-generation #1412 7|9 of
=3t MuiAlo|Lt g&tet WAIECH immunogenic(HERA)0| B7| 2o, 22 HFHES &
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Fig 1. Mechanism of Adjuvant ({F+#E= (i) PAMP, DAMPES 235t0{ APC2| PRROj| Z&etO=
HE 9SS RESHHLEHImmunostimulants), (i) 28 2ES S APCOl 23t &2le| S22t XIS
JtAIZICHDelivery system).

o =

RESULTS

1) RSV Vaccine with Nanoparticle-Based Poly-Sorbitol Transporter (PST) Adjuvant
Improves Respiratory Protection Against RSV Through Inducing Both Systemic and
Mucosal Humoral Immunity

HAIS BHEOZ Ao & Z2 S8 B X441 ZE0| 2T} of2{ R, S3] &a B
O] Ojorsl Aol Zhed XHet 2 att MIshEITE

G Sty T v it R TS Ty i AL s Ty
- —. ™ = = ] " = i - - L] ik L H
<LE R (e | 54 8 | | E
A e s 1 8818 el
L laMll - Lpd lpghl” oy & ) mg J1 o0 LG L |
w imme oy W e - ] i -

Fig 2. Formation of RSV-F-Specific Tissue-Resident Memory (TRM) and Circulating Memory
(TMEM) CD8* T Cells through Intranasal RSV-PST Immunization RSV-PST H|Zf H2 RSV-F
Chs S0{Lt Ctriol B8 Lung=t BALFOIIA RSV-F £0|X TMEM 2! TRME £2 +F 22 R Lot

& Ra.r ] T
| s " L=<V i 1 ES
¥ rp—— L |
. & o & o i !--- % T "
§ . 15 Tt ] |
e i .- g Rk b ™
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oLpics Fotd e S =
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Fig 3. Formation of RSV-F-Specific IgG and IgA Antibodies in BALF and Serum Following
Intranasal Immunization with RSV-PST 0|FHEC| &H7t= BALFeH SerumOilAf RSV-F £0| gA|¢l
19G 3! IgA Fgol|l R0l Feke 0|4

2) Characterization and comparison of novel adjuvants for a prefusion clamped
MERS vaccine

MERS-CoV spike proteing prefusion =2 FYs}tst MERS SClamp subunit vaccines
2 67X MZ CHE O{FHES! MHats) H 2hS xt0|S |7 H|wetct

Iﬂﬂl.l'-n Furoarrrus b e e
I ISSaaad I R iAalh
Fila i+

'::..r',.-*_r-*_f FFE AP IS

O|ZI% AEH SHli=
Fig 4. Total IgG Titers and Pseudovirus Neutralization Induced by MERS SClamp Vaccine
Formulated with Different Adjuvants
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Fig 5. Vaccine-induced antibody responses vary with potential for ADCC induction

MERS SClamp #210f SQ, SMQ, LQ % LMQ O{FHEES &IIst 22 Et o{FHEO| H|sH
IgG &H| 82k 8! Pseudovirus Neutralization0lA =2 £=X|& 2Lt £3], LQLE LMQE
CH2 H|WZEECHADCC QA 2 +X|E =it

¢l & == iz M oIFHE w2t Msu ST Ko7t SHSIH, ECt HojL 22
Ll M= 2 Aol 2| XSHel o|FHES| MEH0| ZR5ICH= g & 4= A

11

3) The TLR2 binding neisserial porin PorB enhances antigen presenting cell
trafficking and cross-presentation

T s e TP N e m—
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Fig 6. PorBE Z&%t OVA 29| CD8+ T cell B8 (a) OFM™ C57BI/6 OFRA%H (b) TLR2 Z&
(TLR2-/-) OFRA0HAM CD8+ T MIZE LHOflA] IFN-y2F TNF-of it 2Ee MIZLLY FAHO 2 XXEIRCE O
i PorB7F OVA Ei419] CD8+ T MIIL HHSut of 19| WAIHIAIE 2K o= SZAIZICH

DISCUSSION

HHiAIo] O BESS SFAAIZ|7| 918 CIRfet OfFFHES| Zuiit Mg Sl AZEUACE 2Lt
Aluminium hydroxideE HIE% CHEE2| 0{FHEE humoral immune reactionzt cellular
immune reaction & StLiol HEE 2 HALCH

Aluminium hydroxide2| Z<, humoral immune reaction2 L8t 2 cellular immunity
o= 2 &1k} ¢IQULE 0= (i) Aluminium hydroxideZt PRROI| 218 26tH Zeolx| otg &
gt otL|2t (i) 22 endosome, lysosomed| Al £8H5HA 5t MHC 1101]2H HZE| 10 m XK A|
FE0| Zo, (i) Th2 RSl CD4+ T cellS £XIst= ¢HH Thi type2 Z&3| Rt ¢
7| wj=2o|ct.

ol2fst StAIEL porintt 22 PBA(protein-based adjuvant)2 22% 4 QICt. Neisseria
meninigitiais2| outer membrane protein(OMP)2! PorB TLR2 ligandO|H, HFHE 7|5
S BiCh Ol= PRRE 2EQl TLR20| =Y Zutgtozi APCOl 24ets Yot REBict
PorB7} PRRE E|T 24o}st0] APCE 24otA|Z #0t OfL|2t WALHIA| 288 =0 CD8+ T
cell2 &M3tstn, 0|2 S8 st cellular immune reaction2 SESICH= FO| AHS S8 =
2{5ICh 0= PBA7} 7| & OIFHEC| SIS 258 > AUSS SAIBICE

PBAS| 042 X T cell 52 B cellofl &Y Zelst= epitopeZ 7|sg == QUCH HAFHET}
Ho B8 g st Wl XX IS ste SAI0, epitopeRM BHY 8IS S RUcte BH
Aots e O 2atNo 2 MY gtgg 2 =~ Qlg A0|Ch X2 bioinformatics7h Er&et
of k2, T-cell receptor (TCR)2t B-cell receptor (BCR) epitopeE MAst0d e =2 74|
of M2 HEH HY i8S 0B E = A =ACE WA/HFHE 2oloME PBAS
epitopeZ 8 4= U E UTAF|= AT E SOl 2 FE K20 2 7|6g = UAS A
O|ct.

RESOURCES

Diaz-Dinamarca, Diego A., et al. "Protein-based adjuvants for vaccines as
immunomodulators of the innate and adaptive immune response: Current knowledge,
challenges, and future opportunities." Pharmaceutics 14.8 (2022): 1671.

« Jung, Seong-Mook, et al. "RSV Vaccine with Nanoparticle-Based Poly-Sorbitol Transporter
(PST) Adjuvant Improves Respiratory Protection Against RSV Through Inducing Both
Systemic and Mucosal Humoral Immunity." Vaccines12.12 (2024): 1354.

« O'Donnell, Jake S., et al. "Characterization and comparison of novel adjuvants for a
prefusion clamped MERS vaccine." Frontiers in immunology 13 (2022): 976968.

« Reiser, Michael L., et al. "The TLR2 binding neisserial porin PorB enhances antigen
presenting cell trafficking and cross-presentation." Scientific reports7.1 (2017): 736.

+ Zhao, Tingmei, et al. "Vaccine adjuvants: mechanisms and platforms." Signa/ transaduction
and targeted therapy 8.1 (2023): 283.



ERAUEHEE thaEct2| BY a7 EEEAENETH L6 =2E <&l 0|2 > YTE, WOIE, WEy, ae

=C Ect=0e] 87 S2-7Is8 Ho A S8

Regulation and Application of Meat Quality and Functionality via Cold Plasma

I"TEDDUCTIDH T -In-u. kil -'\-l'\ll Fig.4

BEl=oH= 45 BE S, EEe e U 1 H(RONS)E =EM CRiFM fekm S| £ Fet E74 E1310]l (2 MMb, OMb, DMb 2|
o, o] & = JE=ok= DE ok 4, EM 82|, 4= EWO| THaH oA R AeH s ] < 50~60 kVO|A OMb2X|7} =1 MMb 2
o TR TR g - X7t S

1 e 70 kVO|A OMb&=X|7} St

2018 WFH Spm, SEfE0; R RN E OF GRS B BEES ST 58 MMb 2|7} &2
i B4 E. coli HOI2HEE % 63K M= B SR LML ofi= W0k} WOt & —  50~60 kVO||A] A4t Z& =7}
HE fol= 4F EH 42 BHEE & HEE TEHCHKIm, 8. J. et al.,,2018). _(Wanga et al., 2021)

Percents of MMb, O, D

Cliviitiv kY G kY Wi kY
BE BE=0H= SF, S5 &9, B HE § CHPE Eopls) BESIH So0), 0= NF & TR,
o EEoAE o N SRR BN E B S S S TR W

H=. X2 Al Feho| =24 AlS|L]
—] ZE: Cold Plasma X2| A| 0| =2 S}E|H,

50-60kV 0| EH |X|of 7tz E.E.*S’V\Ef.

IEOEE B S o s O EE M M S B, A% 50| 85, 5 J,
Hhets B B, IS A= T4 §E B2ENE) B8 HEH7 D2 2o, o BN §

[ - o
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APPLICATIONS + cold plasma Mz2| & MZ Al R ZHoj|A gl

1) Cold Plasmalt fIf 2703 Z|y £08f HEo] THE BHO[OF= FHEES S0 E0| HEt = . 3 Fig.5
- Beef Tallow > APCP - VOC #d/{H| > MRP 3} > Flavor H3} Cold plasma H2| S20] T2 c2C12

. o ME 9l Al AlEHE HE Ho|Ho=z

Fig.1 oS Zat
APCP A|Ztof| 2 A117| (Yawut et al., 2025)

Rt Motz s}
(Lee et al., 2024) o IpEbos ME
---- o
& PRI

Fig.6 ¥ CIAPTHI
Cold plasma 2|7 S0|X Z4 1t
LtEH

Fig.2 ' (Yawut et al., 2025)

APCP A7t £717| X| ’

M ary A r'|
(Lee et al., 2024) .
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CONCLUSION

Cold plasmai #E-H HaEE B W25 B0 S8 B0 728 45 & =
AR FOlCh. 00 EJ4E E|R| &) T RS S WA R MR o0, 5% =HE 10
B AE|RHCk B E SR b SR EEre ok §EE, S0-80kV B BXW M
W SN0 ZCE UEPR MEC Al W EH0LA| FA(2 BTG WEHO| B 018 B HCE
0|2 ¥ W= cold plasma} EiE S AT B BE PR DEEE ELW R2E
& = F1 R SIAFRCEH

e RESOURCES
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beef tallow via cold plasma. Food Research International, 196, 115118.
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Fig.3 (Wanga et al., 2021) beef patties treated by dielectric barrier discharge cold plasma during storage. Meat
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- Cold Plasma 2| Z=Z10]| W2t 2| 17| M4, 0|@I 24, X|Z Asto] Hatof xto|7t 4
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Hematopoietic system research using humanized mice
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1. ABSTRACT

2 TAE|S Q1718 DIRAS 0183 FUBISH 7o Chefst
3t 2100, o 91| S22 MSCO| ZEAIRISS A4A7|H ROS, NLRP3 22 52
AIZICE HH CI2 AAT0IAS HHE Q1A 04O BHAte| 2| NEKS BAfSt 21718} D[R AS 0
o0 0| ECh2 11 7|F0| HB-EGF-EGFR axisE S8 22t N 978 S6f ZHweA e S A Tgo| BT o7t ZHTA| S4 70| QATE
Qloim, Astsiol £

23 ZTE ATt M X 0| 25 HHE NSG miceS 0|2¢t 2|5 AE{| A0 tiet ZHHAA|Q|

!

=
N 672 Ho{ JHolstel oieA D 53 K|2 U ALt BAUE 70| (ke

2. QI7ts} OFRAE 0|83 2| AEH AN LSt ZHHAA| WS} Xz AT

"Cigarette smoke impairs the hematopoietic supportive property of mesenchymal stem cells via the production of reactive
oxygen species and NLRP3 activation”

fiameaiony Aespons Aging

- I g = EdGE L g = B3PS
WIS = 134 WY = 554

- Al @AIE & HSPC engraftment X{st - GSEA(gene set enrichment analysis) 22t

=29

"SARS-CoV-2 pseudovirus dysregulates hematopoiesis and induces inflammaging of hematopoietic stem and progenitor cells”

see ki
E

———
|}

- in vivo Omicron PsV infection &g} 24| -in vivo NGO M2| &g BA|=
& S 9 oot oA REXL FALY H|w &GS A TR HAIZ H|L
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- Park, H. S., et al. (2024). Cigarette smoke impairs the hematopoietic supportive property of mesenchymal stem cells via the production of reactive oxygen species and NLRP3

activation. Stem cell research & therapy, 75(1), 145.
- Chae, D. H., et al. (2025). SARS-CoV-2 pseudovirus dysregulates hematopoiesis and induces inflammaging of hematopoietic stem and progenitor cells. Experimental & molecular

medicine, 573), 616-627.
- Shumliakivska, M., et a/. (2024). DNMT3A clonal hematopoiesis-driver mutations induce cardiac fibrosis by paracrine activation of fibroblasts. Nature communications, 75(1), 606.
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"DNMT3A clonal hematopoiesis-driver mutations induce cardiac fibrosis by paracrine activation of fibroblasts”

st =20 A= clonal hematopoiesis of indeterminate potential(CHIP)0lAl DNMT3A 0|Af0| &2 &gatet o 20| J=X|E E2ICt HXY DNMT3A CHIP monocyte
7} cardiac fibroblastet 4 S X850 2D/3D A0 A O #3IE 2O 7|=X| RNA sequencingS ol ZH$H =, humanized micegl heart failure patientsOj|A 8R3} 23
HX} 0] in vivo Of|A Zetg HABMCE ot O 7|HS FHSEY| fI8H ligand-receptor prediction, scRNA sequencing S2 TI$#31 T DNMT3A D[EHO 2 oIst M| Mest

Z717t heparin-binding epidermal growth factor-like growth factor(HB-EGF)-epidermal growth factor(EGFR) axisZ £& 4 /22 2C}.
O ATL0f| A A0l OF MT3A HO|E ZCh= 2lo|o| 0173} DA R ARHHO 2 0I7F Qelf RE|/M|ZE 0|AlSt= 0| QIZtst OtRALN= X ~Z0| &3 CH2CH of
7|M& 0|8 Boll s 2|E 2R DNMT3A CHIP driver mutationO| MAK|/CHAIM|ZE 2éd 2=Z 3t cardiac fibrosis S7101 7| Xl= G20l Chst 742 in vivo F0IAM

SEEY 4+ AACE Of2h = OpA 2 Medo] Z1HE HO|= figures.

e ? o AT 1, WP e
g s (Tl o T S -

- HF &tX} & DNMA3A CHIP/no-CHIPZ 7t native
TUT2(M2 MReES M= HIH MRI 22t Xto|.
OrRAS ZAufet

- DNMT3A HO|Z 0t WT= 2t e R3t 2t MK 2ol S LIEHA dot
plot/&gfst 4=X| (unpaired two-sided student’s t-test)

4. CONCLUSION/LIMITATIONS
A9t QEAHHO| HEH Izt

SEE A 7IHE A

H517| off L, AZE BAFSOf| QoM E CHF
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The shift of preference for DNA repair over apoptosis in chicken primordial
germ cells under cell damage preserves genome stability

ABSTRACT

LA A A R{PGCHe SN BT S E Y W S &G sic 8
A RS WHEE DNAT &HE & Sl FY RGCHE DA &0 HE ol S F8
D, o] WS 2 FO AR B b § R RO SR RS
o8 W edo) CRELY S0 §RE T ek S

e Bl N S0 PG CEFE D 2 FE R S8 hesimapl B9
260 THR-Bed® MEALH S5 H, y-HIANE DMA repalr 5 0 SFRSECL T
GRIARSDE & 50 TE oS DNA B B9 S0 WEE o268 H80, O 30 DaA
E8f A PGCE QEFECHPRSCS 49 AF BFE F408 W= JHE 2012 53
A B0 b DA repair BEE S9N BRE EHECL S PGCT genama
atabiity B 44| POl HE S0|EC]L B #W3E HE R -SSATH Dala &4 82 FIHE
L L R L RS R g b R B0 I R

INTRODUCTION
Chicken PGC under
the microscope

Human development

DNA repair (base process

excision repair) process

"
@ @
RESULTS
1. DNA repair S X} H| 1
1-1 PGC= =X, HM| = 0|zt o[ 0] 23tet HEfQl CEF= R3.
-log2 TMM value LtEHH heatmapO|Al, DNA &7 A=t A
CHEE2 CEFECE PGCOIA &3. (Fig.1)

2

——— -~
L = = 2

_r

) CHFs

Figure 1
1-2 £3| PGCO|| M= Base excision repair §HXt7} XM Z(DF-1)2Ct %3,
- RT-gPCRE PGC2} DF-12| HZt LH S H| WL, cHEX 2 2 of2f £
SHX7L PGeolM #S3| =3. (Figure 2-A)
1) UNG gene: DNA glycosylase(BERO|A| #7| & recognizedt1l | 0f LY
= ﬁi)% ag
2) APEX1 gene: DNA lyaseE 3
- 0] 2|of| = BERZ} & E TRPC2L, LIG3, PARP1, POLB, POLD2, FEN1 &
X7t PGCOIM =8, (figure 2-B)

Ry

-
Figure 2

2. CEF, BC, PGC2| DNA &4 A| ¥12 A2 H|uw
1) TMR-Red GM O 2 Stolst HZAIH ZZo| &/ M

f== mer e S E =

d Al LHEFE =2 MZ AVE HE7 53,
-PGCE H202 1h £ E{ Repair 12h7HX| 712 M| Z AHEO| XA Yo'
(M= AIE Z 2 CEF>BC>PGC)
2) y-H2A.X ‘MH o= §r°loi DNA repalr ZERoEY HE

[T =

0| Z20{E3Z DNA repair?} IS g
- PGCE repair $+30| 72| 2i &

(DNA repair Z 2 CEF>BC>PGC)
PGC7} AT & © 2 DNA repair= CF M Z A

HH| Hﬁ
- 72RO

1 CHF

Z=8 o Bo| Mg

3. GSEA £4A
- DNAO|| &4 x| b2 Y
HRHEHO| HS(Fig.3).

AEfOM, PGCE CEFECLL apoptosisZ 2 &

- Fig.30| M logFCZt0| 2=, 0, 52 A2 ZZF PGCOIA =H| LHE,
Ato] 213, PGCOIA WA LHE S o|0/E. BER, NER, MMR, NHEJ, HR
AEE PGCOIIM folsHA = LHE

CONCLUSION

2 Ao ME CEF, PGC2|l WTSHIO|E{E 7|{te 2 Z}
H| 25} QUCE log2HMMZ S A A3810] heatmapS ZHAIsD, qa1
H|35l0] HPGC2| DNAZY 57 ZE2E 2MoQict H4 &
2 QWXH= PGC7t CEFELH =7 WHE| D, apoptosis
CH| WS E|QICL GSEA A Zalr SYUSH A2 HCt d2{Lt H2022 DNAO|
=48 Yl MEH01IJK1 PGCE MIEXIEAL RTXte| Woio| MY =031, CEF= Z
HQICt O|E 53l 5F PGCE DNAO| &4 BH2 AEHO| M TH M| ZXHEH
}%%EFEIEPL Ard % otiict pGeel oj2{Et M2 Chg M2 FHXt

HFOF ot YA MEL EME BESH| 918 Mol2tn & &~ Qch

[EXte LTS
Ef0ll | DNA repair
S %t= PGC7t CEFELE

o
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Conclusion
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