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Routes of vaccination

Immunoglobulin A (IgA) and resident memory B and T cells in the nasal
passages and upper airways are elicited by intranasal vaccination and prevent
infection and reduce virus shedding. Serum IgG elicited by intramuscular
vaccination transudates into the lungs and prevents pulmonary infection but
allows infection in the nasal passages and virus shedding.
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3 VIRAL RNA PROTEINS /
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ENDOSOME
HEMAGGLUTININ

INFECTED CELL CELL
NUCLEUS

FAL KB http://www. ch. ic. ac. uk/local/projects/sanderson/immunology. htm Van-
tam. Jonathon, and chloe Sellwood. Introduction to Pandemic Influenza.
Oxfordshire, UK:CABI, 20110, 18-21.
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Natural hosts of influenza A viruses
Hemagglutinin Neuraminidase
Designation | Predominant host | Designation | Predominant host
H1 Humg?;dzlg, N1 Human, Pig, Birds
H2 flunan,  Pig, N2 Human, Pig, Birds
Birds ’ ’
Human, Pig, .
i3 Birds, Horse N3 Birds
H4 Birds N4 Birds
H5 Birds, (Human) N5 Birds
H6 Birds N6 Birds
H7 Birds, Horse, N7 Birds, Horse
(Human)
H8 Birds N8 Birds, Horse
H9 Birds, (Human) N9 Birds
H10 Birds
H11 Birds
H12 Birds
H13 Birds
H14 Birds
H15 Birds

FHL %R 0 IFPMA
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et i B4 2245 4l (Role of IgA versus IgG in the control of influenza viral
infection in the murine respiratory tract/J Immunol. 2004 Aug 1;173(3):1978-86)
AHTRRAT L s BRI AT R TR RAT A g R T E A 2 0 (Predictors of
influenza a molecular viral shedding in Hutterite communities/Influenza Other

Respiratory Viruses. 2017;11:254 - 262) -
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COVID-19 Vaccine Development Tools Market,
Global Market Size, 2024-2032 (USD Billion)

Zisn
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CAGR : 9.00% Source: Zion Market Research

Revenue (USD Mn/Bn)

FFL X e https://www.zionmarketresearch.com/report/covid-19-vaccine-development-tools-market

PanATS R w e s Wi A2 2P LR IgG Ml 0 i RIE R Y
EREFPRA DR AL FEGE SR R B Sp AT ’Fk?éiifﬁblg(}
T e B IR s iR iﬂ’#"][ﬁia R LSk ARm m T E'_lk-‘}?—}—q‘ B b et e if agg
FIp i }Eivq‘ FER o FEM 5—‘« (mucosa) F#EA 4 + F L2 FEsek i K [gA =
B W e AR %Lm./%% REAAEBLA VR BRI T A
R E AR Fo RRENE G5 E B (NIAID) Bk &4 (Fauc) ¥ = @R 5 §
2 RPITFRE A LFTFRE R o L5 5] LTh(aK) & B2 A #2ATF2 5
ﬁ&ﬂa_%#3%¢3 2oEACFAER B oxi BAR kRA S PR S B TgA
i if IgG = AR A I F R E L

FAATE O MAE LA SIgA (A 4 > T A5 A b e R4 APl s
Borstr g IgG o Flpd » EpF A IgA § AR R R S - A LR E L

ARG AARELNELEF R s HFEXLLE @G%@kif@AiﬁWﬁﬁ
4 frT e Ol R AL EF 0 123 COVID-19 gt 4 2 B4 - 2022 £ 475 3R

Haof B hflF ~rgei 2 9WIRg 4 #m}ﬁaiiégLIgA M ArTwmeFk i A2 % -
FUh o bfBREORARLFFAELAFS o VIEHITERA DR F 2 B4

52



Scientists hope nasal vaccines could help halt Covid

transmission

Intramuscular vaccination /| Intranasal vaccination
Injected vaccines stimulate Nasal vaccines primarily
a response in the systemic target mucosal immune
immune system. They are = cells, which are the first
effective at protecting line of defence against
against serious illness and respiratory infection.

death but do not stop Scientists hope that
people becoming infected these vaccines could
i prevent people from

- - ¢ becoming infected with
: Covid in the first place

Trachea

Lower

respiratory
tract

Guardian graphic. Source: MDPI, Biorender

TR KR https://www. theguardian. com/world/2022/aug/20/covid-nasal-vaccines-

scientists-hope-help-halt-transmission

‘ Different types of intranasal vaccines [ Immune responses induced by

for COVID-19

intranasal vaccines

Virus-vetored vaccines L | b

slgA at local and remote mucosal sites
}: ’: (e.g. genital tract and intestine)

Vectors: adenovirus®, influenza Vaccine
virus, PIV, lentivirus, RSV, NDV {

. Activated T cells

) CD8" Tqu cells

Protein subunit vaccines ‘ l q

Addition of adjuvants is necessary to NALT
enhance the immunogenicity

‘ Other nasal vaccines in development

Live-attenuated vaccines
Bacterium-vectored vaccines

Y
DNA vaccines (require further study) *@  Antibody-producing
s Bcells

( Results R
Prevent lung inflammation and
pathology

Clear infectious virus in vital
organs

Undetectable viral RNA in upper
and lower respiratory tracts

Provide long-term immunity (up
to 9 months)

Prevent viral shedding and
\transmission )

Figure 2 Current progress in the development of IN vaccines for COVID-19. Different types of IN vaccines have been developed for

COVID-19, including virus-vectored vaccines, protein subunit vaccines and others. Virus-vectored IN vaccines are under most

intensive investigations, especially adenovirus-vectored vaccines. IN vaccines can induce strong immune responses against SARS-

CoV-2, including mucosal (slgA), humoral (IgM, and 1gG), and cellular immune responses, which can protect immunized animals or

humans against SARS-CoV-2 infection and transmission. Created with BioRender.com.

FTAL kiR eBioMedicine 2022;76:103841 Published online 24 January 2022
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Global Allergy Treatment Market, By
Global Allergy Treatment Market is Expected to Account for USD Regions, 2025 to 2032

OO

38.24 Billion by 2032
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m North America m Europe ® Asia Pacific w South America W Middle East and Africa

DMCA Protactad © Data Bridge Market Research- AllRightsResarved.  Source: Data Bridge Market Research Market Anatysis Stody 2025
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9.5% Study Period 2023 - 2033
Base Year 2025
4.5 Billion Forecast Data Period 2026 - 2033
Historical Data Period 2023 - 2024
Market Value (2024) USD 2.1 Billion
Market Value (2033) USD 4.5 Billion
2.1 Billion CAGR (2026-33) 9.5%

Major Players

AstraZeneca GSK Genentech (Roche
Group) & Novartis

Regeneron Teva Pharmaceuticals
Pharmaceuticals &

2024 2033 Sanofi
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Precedence Atopic Dermatitis Drugs Market Size 2025 to 2035 (USD Billion)

RESEARCH
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Hydrogel Dressing Market

Size & Share 2025-2032 (USD Million)
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Ei?"*“%ﬁ « I g PR SRR 2 lﬁﬁfg%;%muuﬁﬁﬁé
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PR ARTIEAA DS £t WEa S0 E RS REETES
EESE KBRS ERREEELS
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tELEE IREEEEEE /BT A TS £5: IND: Investigation of New Drug, FRERZRES
. - tEESERRE || DEYEEERED NDA: New Drug Application, 558 [ 25
ERIARIE - TFDA(2018.07.04) A_..iﬁ§§ EiEr= 7 CRO: Contract Research Orzanization FHERTHRIE .
EES)(2018.06.26) | =S okl . 9
DCBEZEITISH T BB 25 ( 201807] SRR ’T’
WHEOHE S A NS RE— R mEE

(.2 # & "‘—f’-_ R EFFERAAFLE ) RMREORRES G AHFTE AR E
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compound or molecule) > £ £ iF FE L H AP E D - 3 KB A X HEE S (Drug
Candidate)ie 7 58 it 225k 1By (B 2 (B W] UL 1L 32 o 142 An B chd TR B S G
BT O AR E L B B R A S ik A% 2 P (Safety) 5 sxid(Efficacy) b B8
£ iE I & (42 5 (Drug Candidate) g (7 2 5Tk o 6 3 2% 22 02k B3 o

2).2 HZE A X L AHE Nt & %5 (Drug Candldate)xi"é% Tk a5 e 3R

e S R ¥ er, € ”F”’Te%f%'ﬂ"'ﬁvff"éi‘% v &7 E o pfs‘?ﬁ i o
4 BRI E > Akr T % $ (Drug Candidate) & ﬁé‘é B IR A ens v
PR AR AT A *%?TE’BFE?%E R = 3 v ibi;é?ﬁa dehd - B 9e
J 35 (Phase I Clinical Trial) » F233% 2122 3 éi'f’_}_(Proof of Concept) 5 2 1% = ¥ §&
Tk PéEéE(Phase IT Clinical Trial) o A #8if & P& & » F S ETRAE = 2 F &% 5 B8 aniic
JpET oA IREFZDFTRAENERE S F *iﬁi" Ao ¥ AE S REER S Rk
LS L‘K%f}ﬁﬁ.ﬁc e R Bcdy o AR F RALGZE D % 2 G s E E T TRA L
B IR BRI B o 0 b A7 2 TRk B AR § = > ¢ & &7 GLP/GCP
FEAHLGE R 2 SR A ? Hixarv » 47 87 o

BLABERAY T HIEF D AULEIFFH - BH LFF ﬁ)»fb'“ REE
GLP/GMP & R o fei& » A 8% - I TRk 2% P 0 # % hA &30 ik B GMP A4
GMP HBE T W 5B - PIRhiFHRB L = * 5 Gt ope > HRAE > 1E > %
ZHTRAEER - Bn D 0 BHRS AR LEr 2D TREERTI L BT X
R st dhpe AR R QA 4 FFere Waaears AR & GMP g - FR b
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%% JF ¥ & GMP/GDP é4L i o
3R 5L LA EABE R S

(DA &2 & B R A%
A.LTh(oK) s * e 2 3g s§ AT L B in R

@W(Allergy)g SRS 2B AL @R R ) T ERA R  Adp G BT

B RBF P BATR SNBSS 0 RINA L BB LF KR - § i®
ﬁ&ﬁ@xﬁ@am@$%~ﬁ4‘ﬂéﬁﬂ%’$QW%$%%%‘@%ﬁﬁ%‘ﬂ&
B § LS B B S @A o AR E Q14 v Fliaa # 4RSIk

BBACR T 6 A A TR B s RSN R o P B i  H
2AER A A R ER SRS R (TR -

WA B R
W syrmpt
Intermittent FPersistent

Saverity of symptoms

il Moderate to
Severe

iled Moderate to
- Savera

First-time treatment

Antihistamine ” INCS | INCS | INCS
If incomplete or poor response
Add INCS | . '{'\dd . | . ’_\‘j‘j ) | mmunotherapy
antihistamine antihistamine

T k&R © Walls RS et al. 2005. The Medical Journal of Australia 182(1):28-33

e RBATS 2 BRI R B LRI Blio R LR ¢ R e SIRoif FRE
iRtk o R EinmE o ARIeH AWHO T ipfriB a2 22 - 0 2 A ALY RAEE
A B (AoBd%) 0 RPN HETRALAEMLBERE > Ea R ERR R &l R
Frid oo PR S BRERUET AL R aw*nimﬁﬁqw%ﬁ FFPEE > Glhoq] ¥
AT FALTBREEATR ~HEBTRED rJREAHE B 3845 f - ¢ LT & CT & # j7
APVEERRRIEAAS B R WAALTACTES M AR ER/BY 25T &
CRA 5B o BB LTh(aK)ie F B A A ic R B S o 2229 LTh(aK) ¥ b irs 45
BERH o A F oK IR P ERE AT BTk “i“ii‘ﬁiﬁiﬁffi% PR B Aip B 1gG

N AR [gA 0 T S AR B e e o R D BB S i o T3t 2018 # ¢ 12 LTh(aK)# 45
v,\lgﬁqz/p}%“' Fe A INDRERE - ~ = HF& 0 > 2020 # 12 7 = & ek lla@sk o
BRREETLEFRECFRT FEFLEEY -

5 B4 $ 27 EH X/ F w8 (LT-Allergy/Asthma) #1 & :

Ea L (LT-Allergy) (T 35 %7 :AD17002-A101)Te/4 %5 Ib/lla # Jc % 89 i+
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R KRR A TN 48 o BT 20 3 49 R X E Y o TRA Ib/lla RS TR
Pk 345 Behh 37 > AD17002(LTh(aK) 2 2 & & 1S 55) A& 20 pg ~ 40 ug and 60 pg #/ £ @& *
WRLE AR A O E R AR E oA 2 E DTG AR S EEH 2
FrPAR RHREEGFEOT 2 AR = B2 A E o AD17002
(LTh(aK) 2 & & 5 85T R I E Ak ehits sed » R 2#E 2 20ug 2
”%%mmHDM@Gi$’*%%ﬂpw FLis A 7837 > % E 9 AD17002 (LTh(aK)
NP ASNE)E G OB L JRAengEd ¢ f AR R ok enliR o

EErFWRERGFFEAHE 0 LTheK)* 3 4 Lo R ek - A #Rehr2 4§
tﬁ’fi?gw*ﬁﬁ 20 pgHE e FRL A LB TERE 2 TR ARG
Type2 f v ich o #4584 % 2 Tk Ib/lla cdicly - @ #33 FUBSE faddd o oh 4 03§
b one s SRR G I F O TR R i B

B v i'léfs FRATED W A SRFELARTINNG R EF ¥ 2% (TFDA)J of § w4 37%
WEREFMT LY L S PIRERK O SHEA G0 BRI EAFREY 2R A RIS
A K S S ADIT002 eniEn ] SRt vk 0 2 2025 & ¥ g5 S RTINS
S # 4 12 % (TFDA)& (7 - B fpfk i85k > ¥30 2025 # 8 # JEB > = 202026 & 1 # F ix
PRAEESE M ASFARSE > A REF A SRELH -

BE R
(f % #EICS+¥ — 44z
2 WA ESIERAEL) FS

FoAHEX?

F=RR% l R =R R %
(Type 2 asthma) (Non-type 2 asthma)

2R HE

FEHURERF 4 ‘

: . ® IRfEISMT ~ KA - A RARAE
Anti-IL-5 o it % Mo mA B SIER

® n i of BR LK ® P 85Kt e i Tiotropium ~

Anti-IgE R oG B
©® ji# 7 (skin prick test) & #

SMQE 3K Bhe i Ak ] 3K 1 2300/mcL B RS £~ AT 0 RS
® & % IgE 2 30 IU/mL @ik — 4§ 24t E&Y
® Bk — 4 AL , O RE X XAFHME

FIREE BEWTR ~ AR

TR ¢ RER F- L% 5oy

LT-Allergy/Asthma 2_ if 28k :
(A)FEP £ LTh(K)iR & B diiag i £ 0 f vt 7 00 $ scens MR iR RO B Al
WS IE AT s B 1S e i 1 4 penH (F MIE P T SOiE AT A i 2 g el )0 ol B
"§ 149 e ik k% @ Th2-type ILS 4w TARC chemokine & # > ¥ — = 5 7 12 P &g {1 %c
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(B) ipf 1+ LTh(aK) B AFR & B-dmiEac o 5 f v 3 7 10 %% MOA-g
R B g et wig 124 -penH » LTh(aK)# LTh(aK)iR & A-i5iE 57/ 7
ik e b ki @ Th2-type ILS ~ TNF-a v TARC chemokine A& 2 - ¥ 7% 12 p? &g ] 5
A F gwErRy FuBath B - e IgA A 2 o

(C) LTh(aK)E i fl vk » 7 3 §@acF 4] 0§ »cd's B 2~ 1 et
B A e B AR A R IR e

(D) s 4 KARE R & 2RI T Type 2 § o i

it

RarE & A R-iniE AT
3

o JE«ET“%

(E) ?}dﬁﬂ;ﬂ;ﬂ *2 - Y %?'}%‘ Fégﬁ_’ "% l“(«‘:j’ﬁ’x]b} v om IRA ll,}g‘& ;F \:i’ V(T o

RAS PR &L F R L Risk F(LT-Asthma) efi &

Tk set B or o 30-60%:E A f LR g@\ B g v o tRdg 2026 £ 2 7 DCB A7 7 AR
2dqpdo S EEES 1L 5%1»'3%2025&; 293 2839F Ll A o P E R
Mo s F e R E 91051 § 4 s e im a.a;gf Tk FehE- fBE %?'r:m« ¢
P 0 LR FEOBMMEE R A HL I - B R etk
i { o AoeE e g el o (wheezing) ~ AR IR AR R Rt Rk o HBRE RAEPFR A
Ri© o F - BHEA MR F GRS ¥ P FUAREE G VR P N

Y
.

A SR #ES (Reliever) :

SABA: (Berotec # # r% ~ Ventolin iZ ¥ +f) ~ SAMA: (Atrovent =%r% %) -~ SABA plus
SAMA -

A3 #$# (Controller) :

LAMA: (Tiotropium if v # % Fef = » &) » ICS :(Fluticasone Propionate # 4%k 3

%) ~ (Budesonide # /& v 3% i 2 & #54 =% » &) ~ (Ciclosonide ixvh #) » Combination
(LAMA+ICS): Seretide (accuhaler/evohaler i# * % ) (Symicortrapihaler/turbuhaler
s i) ~ (Relvar B4 % 41:& ) ~ (Foster * '%?iﬁ_) (Flutiform = 4 & ) » Triple
therapy (LABA+LAMA+ICS): (TrelegyEllipita ** % % % 41:£) ~ ( Trimbow ¥ %) ~

(EnerzairBreezhaler ¥ it %) - Theophylline #%d& > Leukotriene modifier & =% % i3
77 & o
%4 R4 M F+H (Phenotype) : Anti-IgE # &/ - Anti-IL-5 H tk42# - Anti-IL-
4/1L-13 H Rty -

LRASLREHERERE HG B2 L E  FABE L F FAEAC A
L A g mmgw,&%‘ ’ :&&LT—Asthma SRR A AL b R 2
RO -~ F 2 oo SR DT A K G oond e Fevl a0 wb g~ il F ek o 3R
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FHRISHIFFF 2o LB BF Pl ES 5 f 0 »0 5 2 5 LT-Asthma 1 & 4 -
B.LTh(eK)&* * i@ & %

4 BRI b o R i i z~qw’~gwamm FLepEd AR TR
# 0 4rMedImmune B 4 417 B & vF f SO & v FluMist® > £ 322003# d FDAYZ /& + 3 >
FuMist®E £ W% - B+ mp IF’E% '%Ellg % w (LAIV ~ live attenuated influenza
vaccine) ° FluMist®# ++2005-2006-% 4t # RICDCiE & #% 24 P49k 2B A i &
Fefh o FluMist®3 g A HT] > SEFHEE R4 g p+ SEH pabitfio g ¥
HALIERG > AL bupd [gher g iwiv g U F T » bldoff %~ 57 ~ o
PAF g d Rk XD F R E o AT B FluMist® 72 2 enlgGyt wep 1 5f
@’@ﬂiﬁﬁ@ﬂm@amaf%%%m@m%gww—ﬂ‘“@ﬁﬁ,%@@@ﬁ
A R > RS R o PR 2016-2018 & AF luMist®F] A fE TR Fl o £ E sk

-‘{A,

WMo R A E RFDASE o
EERR AT EFlMistey i5d f e o ek RURR R v R A RN E A R
LTh(oK) Al Bl & o & £ 4 $Poop i idm o F R Lp F g Ry argda -

R &
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sk o FILTh(ak) G f 0 0B & 4R S T T o g @ sy
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S B W AEARF (2 F1gh) 0 FARB ATk o

2 B4 FLTh(ak)-Flusk* A~ gk » £ 2R EFFFET 0 ¢ Tk
- e TR T L FREFEERE R T A g F RS B iR [gARR A
4 gk = e 220198 AEfIR S 0 2017E & R 2 s (WHO) eh il & 22 T R o %
Pl gk SAEL A E PR 2 LA I AMR(Igh) 0§ 5 F R ARP
(http://www.who.int/immunization/documents/p051tlonpapers
_intro/en/index. html) ° %< #& D LK Ev"ifi’:)fﬁi BARR A W58 R 4 gGeA
4o RERERER Y fr)@imlgAbb’T Wi LR o oM Vep sty B PR 4
IgG > $FIgAede = 7 B % o & - #H I WIgARF R $ LT L & m?ﬂ B i

etk g A M Ay RAR

SRAFPFRABINE R A

Bt Al g A (LT-Flu)» T3 »cd R Au 2488 23 5 23R
BZ RS ES RTINS (R a3 % 1066021486 )%+ F 2% &7 T ADOT30(HA
22.5ug ~ AD07010 30ug/45ug) Nasal spray ; (AD0730 % #Fz% & & 5.2 ADOT010 %
LTh(aK)2 DS ~5.) & A 2% & 3o * £ &-T05k 5% & (o5 8% %45 : DCB07030-201) ; =
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Tk = B TRk - B R % 20-60 R e 30 Ao ADOTO10 i eovf R &
i B e ¢ CPMP/BWP/214/96 & -+ & @ FUin R 2R A A F s o ¥ B1-T0 fede = 0
e 30 f s AD07T010 =&/ (ADO7010 5 LTh(aK)2 DS &~ 5L) v i A LA F By B &
CPMP/BWP/214/96 & & » » & B I R AL B F i > ¢ & Tk = W% Y > 4 HiE
oWk SRR L 2E o PR JAEATR Y 2ZAR A w ] %R K A iR
ALY 309 0 A & TRF] L QIBAR S B2k A 0 B ASAIRE AT N AL &
[gG M A B F AT o R F B AR PR e RN  FHF ST L
1 fct [l A F o> RELHE o[ IZE XA hifglsnk 5 Lo

Ryp? FFRL P EAGRAT LAY 23 LEFTRFDT H > P st
e % w7 Sanofi Pasteur ¢ High-Dose e Bk € ch¥ A g & v % Seqirus 7 MF59
R A IR A o LERRBEF(EAYT0E ~)E Wi 2000880 LR iRE T
o LR HRpESFHRE A MR- DRI L MO A 8RR £ )T IN(E
B AR Aw ) PAeip [gCMR LA F B2 [gA AL A F o 2 AT A B4R

ENL R R w Avsp o UfERAEA LRI F2LF Ro

LT-Flu * #8784k = #:8% © 2019 # = = > H @S #cdpic™ > 27 20~60 & %
61~70 e en 32 % & & CPMP/BWP/214/96 & FiE 315 scenid jFHt F i

30 ug LTh(cK)+HA
CPMP/BWP/214 ) ) .
/96 Population Split_H1N1 H3N2 Split_B
Adults 76.4 50.0 73.6
SPR Senior 66.7 50.0 63.3
Adults 1.69 2.56 2.35
GMR/SCF Senior 1.87 2.19 2.35
Adults 16.0 24.5 27.4
SCR Senior 16.7 13.3 30.0
Adults; 20-60, senior; 60-70

,3_»}:%—2} %“'Eﬁg\"_il—\m Fu 2 1R F? ok — 'B"f z&#ﬁrﬂé@;?é_ - e B
BEAHACT 0 B 20-60 2 61-T0 s RE i A2 RA AL o
TIEHFOB L o
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30 ng LTh(«K)+HA HA alone
Folds enhanced (%) Hi1N1 H3N2 B H1N1 H3N2 B
Negative 16.9 16.0 11.4 32.2 30.3 33.9
Adult 2 12.3 123 16.0 23.2 28.6 14.3
uits a 23.6 132 19.8 23.2 16.1 232
24 47.2 58.5 52.8 21.4 25.0 28.6
Negatve | 175 | 13 | 14 [IiGemIisenmss]
Seni 2 24.1 17.2 20.7 14.3 7.1 7.1
entors 4 27.6 27.6 31.0 214 7.1 357
24 31.0 37.9 34.5 214 50.0 21.4
FA R RE B
5 ' CDER gﬁ; ' CDEZ#%it- HH e Bing A v w2 2E8E » AR
A R T AR -
ik o - BT AR T AR AR E S A (IMAIN) s % v i frE s L Bt i
Influenza HA Ag Total dosing times Delivery interval
(uglvalent)(ﬂﬁﬁ) (us/dose)(ﬁﬁ{ﬁ) (week)
1. Old-IMx2 IM/IM
2. Old-INx2 1 3 (ErpEHEE1.33) IN/IN 2 1
3. Old-IM/IN 2 (IM)/1(IN) IMA LT IM/IN 2 4 (IM to IN)
IN 3 (EFfeefiy2Ex1.33)
4. Young-IMx2 2 - IM/IM 2 4
5. Young-INx2 1 3 (EFfEHL % 1.33) IN/IN 2 1
6. Young-IM/IN 2 (IM)/1(IN) IMAAILT IM/IN 2 4
IN 3 (EfPEREEX1.33)
7. Young-IM/IN/IN 2 (IM)/1(IN)/1(IN) IMARHILT IM/IN/IN 3 4 (IM to IN)/ 1 (IN to IN)
IN 3 (E5H%EEx1.33)
A kAL B
XERE P LA % *
LJ (A b s Al A0va g 5 (IM)S i s AR T (INLAT U b fE 3 £ hd - 2

C

s AR et S AR 0 R A - A AT

2. wep L AL R A BPHE T (M)A T MEER £k - M jrfuliie g2 hede
AL %é_ BRI

B e A jl SRR W A AT e P R et o AR G S e S A
R “kﬁ&%

~LTh(oK) & * * 375 % LI ~ iR Z £
FUARM S frdn &0 P B g COVID-19 48 ~ ¥ g episf Fd B > 2 % Sk Fup 4

Eip o BWAUREDOARSCoV-2 4 > Pl AA RN REHILEFF L L CBRORER
3% COVID-19 i Ffe cnB 5 L 4 FlEL o ARG ARASEF R L R S HRHALYH T
feid N2 A k0 Pt S LU MAMIERALAF B FILERG o RESF

v d BpS 2 AR &8 LTh(aK)# ¢ COVID 19 2o & A L X PR R T is

AR R # PH*'H T ’W”E(Treg)/p e A F it RO RN - Rl R aE R 2

fOERES AL bR B G B RBTERY rﬁ%ﬁ o
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S )}' \£>.
22,
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\
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| ep-mel m ACEZreceplor gy \irus assembly NN
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| Vescle f ngiians ”*‘6& &

‘ EACE €2 ‘

\ ;35-, ki - - Vel 2

| 3 Virus fuses with S vir 59‘9“59 QN

vesicle and its Nz 2
\ \ ) v @ Viral
\ RNA's released ; - '
\’.‘\\‘.\ // Paptice

© Virus ingested by 7 =

antigen-present-
ing cell (APC)

T kR https://www. wikidata. org/wiki/Q84263196

254328 LT-Covid-19 in R 514 :
AR ﬁ;igsg:r*%jﬁs%gjmﬁgﬁ—%alé\.,—T-},ﬁ;l;—‘&é’b m#mjﬁwrﬁf@;’mLTh((xK)
ﬁ;f HAHEEZRE B4l R

\

:u

B LTh(ak)3 22405 L i G 4R35 4 -
B LTh(aK)# GMI 45 & RS A fmme fork o b0 0 FF S 908 o SR 0
(DOT:10. 1016/ . coph. 2018. 03. 015) -
M1 & e sid s & /B 4 » O R4Tap ~ o SUHDNA % 77 (DOI :
W 10.1155/2016/1851420)

L
v
b

B oAy FaldeL 2 £ F & (DOI:10. 15252/embr. 201949799) -

L EEEN S Xt zwm,%m%ﬂ%w’l#é% RN

B FEZEp P (autocrine) FE M B X L& w% > HldeDC> T lm¥e > B
“H‘J”é’-ﬂ;

B 5 - ey UahkyE v - Hagdrdly L
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Mechanism of Action

Innate immunity by Epithelial Cells

1. LTh(aK) binds GM1 mediates retrograde and accumulation of GM1 to
ER/Mitochondria (doi:10.1016/j.coph.2018.03.015)

2. GM1 causing mitochondria stress (doi: 10.1155/2016/1851420)

3. Innate immune activation via mitochondria L .
(doi:10.15252/embr.201949799) Adaptive immunity

i Autocrin
®
Paracnne
.
.. N recemor
Retrograde transfer,
to ER o
1. Cross-linking receptors % IFN gpe 1
2. GM1 redistribution induced activity P ’ &«
3 , .

Inducing local IFN-1 and anti- 1FN-I
infection activity via P65 (STING,
¢GAS...)

¥ :NFx B &t

$ BN B R GIR+HTh(aK)% & BHE - &4 Lx k%

COIN: MAEAR SR AMBRE GRS R REER) WFW
o YAk RERE: £ A pseudovirus Group 3 ™ ™M IN
GEH % & Ao FogH R bR ¥ BB 4t) Group4 ™ M IN

Serum Neutralization_ID90 (o % F Fo i LR A B0 Sromd & o
1000007 z E _ MNINGY) Group 6 IN IN
s s z s —__f lM:wmx Group 7 M M
7 Z 22 “888 ; g - Nasal Neutrahzatlon D50 (3% sk Fv
c = 5 =S = a9 ININ(GS) Z K4 &
§1oooo- 2 '-S 2% ﬁ;*m > & . :m?,,] = ; Z 2 - B FRRAH W)
§ 528 : g e | I g . g 5 '%,, 2 g g
5 . ' IILE: m st : 1] (515 T R
£ . . 5] a gt ) AL R
5 , | g -y 11 SR T LW
§ 100 ag § = 2 M 3 1 le . - “w PR P RIT)
= ooolee | " ;.

JHTT 1l 1 i a1 o

13 Dz.;‘ 42 f° /v‘ /o ',e Pl P at day 42

Group 1234567 1234567 1234567 Group 1 2 3 4 5 6 7

EEAFXTFAHUFTE T IR

R ONN 33 400 s st & R T R AT s ok
AINE LRSS ROt Ay 0 A
VEERR L L EE S SR L
420 g [0 AeAb A Igh % 4kt > 4B 5

J g #7% 3% £ 9+ LTh(aK) B%
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1. BG40 3 A (IMHIN): £5od 2 5 (IM)iS i e S HE 5T (IN)L AT 1 e pEag i
F R ¢ fop A U fost gAY fop A dal 0 2 8 R - é%vlﬁvﬁé%dfj&? Y4 e
(% o LBEFH X EF Y 5% )

2. v RSP (IMHIM): = v L B3R 5 (IM) LR 7 23 3 £ had 7 fop & il

i fnF S A A 4 PR A P -
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v fopd o BfiRs FHA AR o
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do ¥ PRPAIE Y o SRiE D § FREME A LE B ORI kiR F (F
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A BTk RS 0 FE 52027 (116# )% = = ¥ Tk 3% 0 2028 (117# )4a > W Z 32 4g
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A. v A/ F el e B A 4T
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