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Why?
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- BMNELF/REBKE, CEBRTHEHE.

We already have a lot of vaccines that have solved a lot of problems.

- [EHFZHBIREA BRI R.

However, many problems remain unresolved.

- ASRRBEE R — AR T

The human influenza vaccine is a typical example.

o AHEB. MBI AMERE. IRBAEHE S,
Not efficient enough, not broad-spectrum enough, not safe enough,
waste physiological potential.
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What?
o BATAT RUGX L IIEE R R B T R v R IR S AT A RRAE
In order to solve these practical problems, we put forward the theoretical concept
and research path of Superior vaccine.

-+ FriEEBIM R SLIE BB E R

The so-called super is to achieve more efficient and broader spectrum protection.

+ HBEEEEEEMZEFFALEEERT].

Super vaccines are also safer and save physiological potential.

- B, FEAHFARBERBR.

Clearly, new technological approaches are needed.
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Classification
- BREN

Super efficient
- BT

Super Broad Spectrum

© WRRESTHEAEIEHHER

Meets new requirements for safety and physiological sparing potential
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How to achieve
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- B SR = BRRRE3

Precise: Precise structure design = precise immune priming

© WE: WRFBERT

Trace: nanogram level of immune protection

- difk: BERIER, FBRAEEERE

Purification: Reduce side effects and physiological consumption
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How to achieve
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- HEE: EMEDE
Super Efficient: Reconstruct the main antigen

- HE) . EMRTFREEDUR, Z2REHIR
Super broad spectrum: reconstitution of conserved common
antigens, multiple main antigens
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Research practice
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Technical Basis

- B HEICLER

Superior Vaccine Research Practice

. i
Conclusions
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Technical basis
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Learning, Thinking and Perception

o+ FRNEHHIT I BYI TR

Seeking to turn on the B-cell switch precisely

Structural Antigen Technology
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Learning, Thinking and Perception
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Only two points.
o R EEM
Milestones for vaccines

+ AXREBREHIWME 5L

Vaccine predictions and practice
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7 1 (Vaccines)

— Variolae vaccinae (smallpox of the cow)

P B X (CERLRAE)
7% (Vaccination)

- RAc#EAh(Variolation,1000) Edward Jenner (1749-1823)
Smalpox vaccination (Variolation, 1000) The father of vaccinology

T 2L 2 LN
3R (Cowpox, 1798) AL
Vaccination with smallpox (Cowpox, 1798)

— I FFEE E (Anthrax, 1881)
Live attenuated vaccine (Anthrax, 1881)

—  JEWEZ i (Rabies, 1885)
Live virus vaccines (Rabies, 1885)

—  Ki%# i (Cholera, Typhoid, 1896)

7 — - BEREEFIAS

Inactivated vaccine (Cholera, Typhoid, 1896) Louis Pasteur (1822-1895)
S : A 19th century pioneer of vaccinology
5 Brweeis 1507 192275 112 1 Fe

Subunit vaccines (Toxoids, 1904

Levin. New Generation Vaccines (4t Ed.). 2010.

Levin. #r—/CZr (4/47) , 2010.
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TOERKTS: 2000FE B EEE TEEHWL?

Prediction of the 1970s: Completely genetically engineered vaccines by 2000?

SIREE R : ZRETBREARA A THRERE? SHhEEH?

Peptide vaccine concept: Peptide is the basic recognition unit of TB: T cell vaccine? Peptide vaccine?

19914EH I H 4% : NaturefiScienceffJGene Vaccination® A #z). 202057717 FKmRNAZE: 7148
RBETHE! GReRZERM)

Genetic immunity in 1991: Gene Vaccination in Nature and Science is exciting. mRNA vaccine under the 2020
COVID-19 epidemic : It is still a matter of entry! (High safety cost)
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Seeking to turn on the B-cell switch precisely ¢immid,
A2 B IR . DURBI AR IR #] . e

Why B-cell vaccines are chosen: Limitations of modern science and technology.

- BAMURE R LRI HIER: FRHUE,

The basis of immune protection of B cell vaccine: neutralizing antibody.

N : 2211 ORI A TR

B cell activation is a prerequisite.

° B%B@»?ﬁ'f’t%%%: BCRO
Switch for B-cell activation: BCR.

- BAIIIELRIKAF: BCRAZEX.

Conditions for B cell activation: BCR cross-linking.

© WRNEHITIT BRI R AR R B B BT ISR

Satisfying the conditions to precisely turn on the B cell switch is the key to vaccine design.
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Structural antigen patented technology
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« AT ABIEBATH F BT

Start with no one answering our questions.

o TAALRHEIAR: RERRANPURRAL LI ETAA.
TAA patented technology: Crosslinking of two antigen epitopes must meet the
requirements of 7AA.

.+ MRIURMFLTRBA.

Dumbbell antigen preparation patent technology.

-+ ZHEFURRETREA,

Clover antigen preparation patent technology.

- BEHTRTURHIEERBAR.

Patented technology for tetris antigen preparation.

- ERZHADURRBEERNEAR.

Arbitrary polyhedron antigen preparation patented technology.
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Super highly effective vaccine research
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o« R
Newcastle disease virus superior vaccine
« BEREEAEE
Classical swine fever virus superior vaccine
« PR EEH
2019-COVID vaccine
- HSHRREEE SHIRBRREER

H5 and H9 influenza vaccines
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ND rice-derived superior vaccine
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Realize the high level of safe, trace, accurate and efficient vaccines
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Structure Elucidation of Rice-derived HN Protein BRIPIC
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Osr2HN crystal structure with a resolution of 1.9A. SAXS results show that Osr2HN forms in a soluble state. HN tetramer

a et al. Froc Natli ACa Cl,
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Immunological Evaluation of HN Structural Vaccine Derived from
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Osr2HN immunization saves immunity potential

Osr2HN VS commercial vaccine Faster immune response . :
6,000 vaccines can be produced per gram of rice

Ma et al. Proc Natl Acad Sci, 2024
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PIR GBSO BB TR
Double immunization morbidity and
mortality

— IR G RITR R AL R
one time immunization morbidity
and mortality

Challenge protection of ND rice-derived HN construct vaccine BRIPIC
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Two immunizations with 0.5 pg and one immunization with 5 pg Osr2HN completely protected chickens from
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Challenge protection of ND rice-derived HN construct vaccine
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Post infection
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Histopathological changes after

virus challenge
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The Osr2HN group had the fastest weight gain
after challenge!

Body weight gain (%)
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Superior Vaccine of Classic Swine Fever from Ri
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| Biotechnology Journa

Opan Access

Research Article @ OpenAccess @ ® G @

Rice-produced classical swine fever virus glycoprotein E2 with
herringbone-dimer design to enhance immune responses

Qianru Xu, Fanshu Ma, Daichang Yang, Qingmei Li, Liming Yan, Jiquan Ou, Longxian Zhang,
Yunchao Liu, Quan Zhan, Rui Li, Qiang Wei, Hui Hu, Yanan Wang, Xueyang Li, Shenli Zhang,
Jifei Yang, Shujun Chai, Yongkun Du, Li Wang, Ergin Zhang g Gaiping Zhang 5«

First published: 12 August 2023 | https://doi.org/10.1111/pbi.14152

B AKRERIE BT HIEH S, EHKERERGEREREREEI T ERARES.
Through the super structure designed by rice expression, it was demonstrated that the rice expression system has the
potential to accurately express proteins designed in vitro.

R RN REZE. 5T RMEA AR KIRE K

The vaccine has the characteristics of safety, easy large-scale production and low cost.
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Immune Evaluation of Superior Vaccine of Classical Swine Fever fr

{a) Head-to-tail dimer E2 design
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Expression of Super Vaccine of Classical
Swine Fever from Rice
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Humoral Immune Response Induced by Vaccine in Pigs

u et al. Flant biotecnnol J.
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Crystal structure of vaccine antigen
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u et al. Flant biotecnnol J.
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Superior Vaccine of Swine Fever from Rice > wripic 3
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- S5IEFERREEFE2ME, MZEA10 x.

10 x efficiency compared to normal transgene E2.

o« BPRIFPF167 R .

16 doses of vaccine per seed.

.«  B/PMMRFIE: 280 ng.

Minimum protective dose: 280 ng.

« WFEEME——HARENE,

The only group gained weight after challenge.

Xu et al. Plant Biotechnol J. 2023
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Coronavirus Disease Vaccine
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& FHHUERNE (BT17) ;
High neutralizing antibody potency (higher

than 10,000);
¢ HilaResHK;

Long duration of antibody;

¢ LRRTEE;

Complete immune protection;

& JTCADERM;
No ADE effect;

¢ JETER;
High antigen yield,;

| QI Vi) % N

Low production cost.
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o 2020-02-08 B % lEA/ME

2020-02-08 First immunization of pigs and mice
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Test with self-developed antibody test paper
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HNSP- E AR IR B B S/ R 5
Challenge of mice immunized with HNSP-recombinant novel coronavirus vacemne
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WEEAFENE (R) HERBEBRAN &K BRIVEER 4
Virus nucleic acid detection and infectious virus titration in tissues at different times (days) after challenge#
B NG E )
vaccination® | Mice No $H Nasal turbinate it Lung
' ER¥E I WS BT i B L ZEREE WEBETE B
Nucleic acid copy Plaque-forming unit Nucleic acid copy Plaque-forming unit
(lg copies/g) (lg PFU/g) (lg copies/g) (1g PFU/g)
3 5 3 5 3 5 3 5
S1 7.0 / < / < / < /
S2 < / < / < / < /
S3 < / < / < / < /
HNSP S4 / < / < / < / <
S5 / < / < / < / <
S6 / < / < / < / <
C1 9.36 / 5.18 / 8.83 / 5.08 /
C2 8.15 / 5.15 / 9.17 / 6.23 /
2R C3 8.93 / 5.56 / 9.60 / 6.73 /
Placebo C4 / 8.51 / 3.28 / 7.07 / 3.61
Cs / 8.36 / 3.50 / 7.0 / 3.36
Cé6 / 8.56 / 3.30 / 7.0 / 3.20

Balb/c/D R 4-6/8 %, FIFE3EE TEM K #, BEMEHEI10K, XA 3.61g PFUFE (~1000MIDs,) /) EMSARC-CoV-2 (HRB26M#¥R) WEKH. “<” , KRTHERE RN TIR.0Ig
copies/g BUBRZLR B R T FR2.01g PFU/g; /" KK,

Balb/c mice were 4-6 weeks old and vaccinated subcutaneously twice at an interval of 3 weeks; #, 10 days after vaccination, challenged with 3.6 Ig PFU (~1000 MID;,) of mouse-
adapted SARC-CoV-2 (HRB26M strain) by intranasal drops. “<”, below the detection limit of nucleic acid copies of 3.0 Ig copies/g or the detection limit of infectious virus titration of
2.0 Ilg PFU/g; “/”, not detected.
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Lessons from 2019-COVID vaccine research ¢ &
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- BEEINMNH
Did not go to the application

- BHEHEERTM!

Did not apply for national special plan

. BB

Lack of confidence

« NFHER, RESKEMVERSS
Misunderstanding and failure to closely integrate with large
enterprises
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HS and H9 influenza virus vaccines
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. kRIS

Expression in rice

- RPFE: 150

Protective dose: 1 ug

- C#ik

Transferred
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Superior Vaccine Transformation ST
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FREREEAL : U I IR 1 B ivipiieipiaimip
Achievement transformation: influenza-Newcastle O HON2. 20 4 5 1 — KA (EERAS A VR AB= SO wns

fEE L EY

LIE- ¥ § 50

disease bivalent protein vaccine

TH: AMAARARRE

R ALAAL A Ltﬂ&ké R&k_
o IKTEARFL AR S 3% _,,ﬁﬁ
Rice endosperm bioreactor - el s
o Fil4%1:3000 /7 7T b
Transfer amount: RMB 30 million

dEm, FabdodaRs

TR RIE s = - R B SEEF E E B e P L2y

202358 A28H L4, AMIAREEELSFAEHAREARE & FHILELANAEFTEA S
FEKFAELAL, RBRAZREARANRKE. RERE, AHAREAALDEF XL TY
%, BIARARAREIERAKRARKEFEANRK, EARKA BT REFHT R,
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Super broad-spectrum vaccine research L

BRI EPUR RS (RBWEZEM2e)

Reconstructing a Conserved Common Antigen Strategy (Influenza M2e)

« ZREFUFERE (UMRBRHIFEE)

Multiple Main Antigen Strategy (Quadrivalent Influenza Vaccine)
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Universal influenza nanovaccine based on M2e

BRIPIC
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L L]

M2e expressed on SIV infected MOCK cells
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Ding et al. Adv. Healthcare Mater. 2019
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Quadrivalent influenza superior vaccine
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Serum hemagglutination inhibition effect of intranasal
immunization with quadrivalent influenza vaccine in mice
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Higher valent than the standard positive serum

provided by NIBSC INng et al.
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Conclusions
B B R ) LB B A E R SEB .

Super-efficient vaccines can be achieved by reconstituting the main antigen.

EE IR EEARET EARTER “HERPUR" L.
Super broad-spectrum vaccines cannot be achieved by reconstituting so-called
"common antigens."

)R AT LB IS £ R R PR LI

Super broad-spectrum vaccines can be achieved with multiple major antigens.

BERHELELIRT "B, | & BE2"

The superior vaccine has truly achieved "high efficiency, broad spectrum and safety."

NRFLEEE IRER, EEZRRERN. B, 9.

Not wasting physiological potential is health, more high-quality meat, eggs and milk.

— B —BERE BT IAS
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Longhu  Laboratory
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Thank you!




