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Figure 1: Traditional Vaccine Development Timeline Compared To Potential Operation Warp Speed (OWS) Timeline
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[ESTING TIMELINE OF BIOLOGICAL PRODUCTS.
THIS SCALE IS UNPRECEDENTED
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A WORD ON TRANSFECTION* (AS OPPOSED TO
EXPOSURE TO FOREIGN PROTEINS)
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IMPORTANT POINT: WE HAD MORE THAN ENOUG
OF A SAFETY SIGNAMMANERIO STOP THE ROLL
OUT INJANUARY 2021
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NB: THE UNDIREPORTING FACTOR IS NOT CONSIDERED HERE AND THIS EFFEC
TO MORE SHOTS HAVING BEEN DOLED OUT (SEE SUPPLEMENTARY SLID
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WHAT IS VAERS?

VACCI NE ADVERSE EVENT REPORT |VAERS:mmmmmn
s

( FD A) and Centers f or Di seas S A
receive reports of AEs that c: :

AThe primary purpose for mair
early warning or signaling Systcii 1 Ul auvel se €
dur i Anga rpkreet testing and clinical trials.

Aln spite dfhet Nemtfiamntalt IChti |l dhood Vaccine |l njury
1986NCVI A) requires health care providers and vV
manufacturers to report to the DHHS specific AE

admini stration of wuacdidenee rdutin@gneds in the Act,
a known |I mperfection of the VAERS syste

*Rotavirus vaccine pulled in context of intussusception in
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VAERREPORTS OF ADVERSE EVENTS STATIFIE
AGE GROUP AS OF APRIL 7, 2023

All AEs -> Distribution by age group as of Apr 7, 2023 AE reports as of Apr 7, 2023 (normalized to Dose data - CDC)
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Data source: VAERS Domestic + Foreign Data/Analysis: Dr. Jessica Rose Data source: VAERS Domestic Data/Analysis: Dr. Jessica Rose

N =1,523,336

Ny /age data= 1,098,181
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MRNA LNP formulation

Cationic/ionizable ) “Stealth“ PEG
lipids : lipids
p ) pids

CATIONIC LIPIDS HAVEDORCUI\/IENTED TOXICITY P
PEG HAS DOCUMENTED ALLERGENIC PROFILE

NO O

% E PA AT 2
helper lipids = : ; - P
o = on-bilayer forming
e.g., DSPC, DPPC 5 \"L\ ) - : S
79 8. 3 lipids
e bilayer support ’ 3 | DR e.g., DOPE
Cholesterol : e endosome
; : ; destabilization
® integrity linid bil . inverted
e endosomal PIGRRayer . hexagonal
release structure structure

LvH, Zhang S, Wang B, Cui S, Yan J. Toxicity of cationic lipids and cationic polymers in geneldetivényl. Release2006 Aug 10;114(1):1009. doi: 10.1016/j.jconrel.2006.04.014Epub2006 May 13. PMID: 16831482.
SoenersJ, Brisson AR, BayperM. Addressing the problem of cationic lipig¢diated toxicity: thenagnetoliposommodel.Biomaterials 2009 Aug;30(22):3691701. doi: 10.1016/j.biomaterials.2009.03.040Epub2009 Apr 15.
PMID: 19371948.
Cui Sgt al, Correlation of the cytotoxic effects of cationic lipids with their headgrbogpsolRes Camb). 2018 Mar 22;7(3):473479. doi: 10.1039/c8tx00005k. PMID: 30090597; PMCID: PMC606233
Wong-On-Wing A, et al, Severe Polyethylene Glycol Allergy Considerations for Perioperative Management: A Casé\Repoatt 2022 Oct 11;16(10):e01619doi: 10.1213. PMID: 36219725.
McSweeney MD, Mohan BlomminSP, Lai SK. Anaphylaxis to PfizdNTecimRNA COVH29 Vaccine in a Patient With Clinically Confirmed PEG Allérgyt Allergy.2021 Sep 29;2:715844 doi: 10.3389/falgy.2021.715844.
PMID: 35387046; PMCID: PMC897470
Wylon, K.,Délle S. & Worm, M. Polyethylene glycol as a cause of anaphykaikisgy Asthma Clin Immunofl2, 67 (2016). https://doi.org/10.1186/s13223 -016-0172-7.
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The humani zed mMmMRNA| i s | i ke a st ea
hor se.

mRNA Structural Elements

UTR’s
regulatory elements modulate the translation

MRNA STABLE AND STEH#

S TAp 5 UTR —OPeN TEaamg ame TUTRPOIyATam

O I T B AAAA
) ? 1

5'cap ORF poly(A) tail
capping efficiency, cap structure Codon optimization, sequence modifications tail elongation (length) impacts the
innate sensing, protein synthesis increased protein expression stability and translational efficiency

STABILITY 4 PROTEIN EXPRESSION 4 STABILITY 4

mRNA structural elements and their effect of modifications

Structural Element Modification Effect

Untranslated regions (UTR’s) Length and structure Modulate translation efficiency
5" Capping Cap structure Increase protein synthesis, stability
Open reading frame (ORF) Codon optimization, sequence modification Enhance protein expression

Poly(A) tail Tail elongation Increase Stability, translational efficiency
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Potential for ribosomal pausing very re
with introduction of s

Modified nucleotides

R Adddddddddddd
MRNA EVADES | NNATE | MM[

* mRNA vaccines contain the genetic code to make spike protein

* The RNA is carefully engineered to resist breakdown
* All of the uridines are replaced with 1-methyl-pseudouridine (m1W)

* The mRNA is incorporated into a lipid particle along with polyethylene glycol (PEG)

* A synthetic cationic (positively charged)~ lipid is added as an adjuvant — very toxic
to the cells

* The “humanized” mRNA is a stealth entry system for massive production of spike
protein

*S Seneff et al. Food and Chemical Toxicology 2022; 164: 113008.

oOWe show that RNA signals thro
incorporation opseudouridina b | at es t hi s a
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Spike protein for injections was made in the image |of
the Wuhan spike (Wuhd#ul (GenBank: MN908947)
(maintained in préusion state)

THI'S I NSERT THAT
CLEAVAGE SITE PRRA
SPHERES ARE.
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| ecul ar mi mi esdshances I Rpeotlioessedst+tuti ons

A s A
A NL
AAmyl oi dogenic siltheertpepsiPdetshd PRRA site)
A Mo
AFurcimemavage site ensure stability of spike

Dai, L., Gao, G.F. Viral targets for vaccines against CQ9IDat Rev ImmunoR1, 73882 (2021). https:/[doi.org10.1038/s41577 -020-00480-0.

Renee IHajniket al., Dual spike and nucleocapsid mRNA vaccination confer protection agaiffSoB2R®Bnicron and Delta variants in preidal modelsScience translational medicind4 Sep 2022.

Vol 14, Issué62. DOI: 10.1126/scitransimed.abq194¢
Theoharide3C, Conti P. Be aware of SAB®/2 spike protein: There is more than meets thelepeal RegulHomeostAgents 2021 May-Jun;35(3):833838. doi: 10.23812. PMID: 34100279.
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SARS-CoV-2 mRNA Vaccine (BNT162, PF-07302048)
2.6.5 EfhENEFRBOBER

ON,

7 A% v SEPT g

| | Test Article: [ 3H] -Labelled LNP-
DISTRIBUTION CONTINUED ALC-0315 and ALC-0159 2.6.5.5B. PHARMACOKINETICS: ORGAN mRNA formulation containing
o i DISTRIBUTION CONTINUED O e 108550
Species (Strain): Rat (Wistar Han) Number: 185350
Sex/Number of Animals: Male and female/3 animals/sex/timepoint (21 animals/sex total for the dose)
g5 T o 20, ana 78 nours posemyecron dibul

Sample Mean total lipid concentration (ug lipid equivalent/g (or mL) % of administered dose (males and females combined) (man 160 ar)

(males and females combined) Lymph node 0.050 0.146 0.530 0.489 0.689  0.985 1.37
025min  lh 2h 4h 8h  24h  48h [025min  1h 2h 4h 8h 24h  48h (mesenteric)

Adiposetissue  0.057  0.100  0.126  0.128  0.093  0.084 0.181 = &= = & = = s Mouscle 0.021 0.061 0.084 0.103 0.096 0.095 0.192
Adrenal glands 0271 1.48 272 2.89 6.80 13.8 18.2 0.001 0.007 0.010 0.015 0.035 0.066 0.106 TS -I
Bladder 0.041 0130 0.146  0.167 0.148 0247 0365 | 0.000 0001 0001 0001 0001 0002  0.002 Ovaries 0.104 1.34 1.64 2.34 3.09 524 123

Bone (femur)  0.091  0.195 0266 0276 0340 0342 0.687 | - " = = - - . (temales)
Bone marrow 0.479 0.960 1.24 1.24 1.84 2.49 397 - - - - - - -

(femur) . . _— . i)
Brain 0045 0100 038 0115 0073 0069 0068 | 0007 0013 0020 0016 0011 0010  0.009 Accumulation of radiolabeled lipid marker in i
Eyes 0.010 0.035 0.052 0.067 0.059 0.091 0.112 0.000 0.001 0.001 0.002 0.002 0.002 0.003 ova r|es
Heart 0.282 1.03 1.40 0.987 0.790  0.451 0.546 0.018 0.056 0.084 0.060 0.042 0.027 0.030

. C . Female organ accumulation of 08-A01-C01 Female organ accumulation of 08-A01-CO1

Injectlon site 128 394 311 338 213 195 165 19.9 52.6 316 284 21.9 29.1 24.6 containing a radiolabelled lipid marker - Ovaries containing a radiolabelled lipid marker - Ovaries

Kidneys 0.391 1.16 2.05 0.924 0.590 0.426 0425 0.050 0.124 0211 0.109 0.075 0.054 0.057 14 50

i i 0013 0048 0003 0287 0649 110 134 10008 0025 0 065 0192 0,405 0692 0762 gu —=Female s ——Female .
I Liver 0.737 4.63 11.0 16.5 26.5 19.2 24.3 0.602 2.87 7.33 11.9 18.1 15.4 16.2 I = Sa0 :
w— — — S S— — — 210 235 :
Lung 0.492 1.21 1.83 1.50 1:15 1.04 1.09 0.052 0.101 0.178 0.169 0.122 0.101 0.101 q?.; ?‘,’ =
S 25
PEAKED6 #F | i pi 8|AT HOUR i T g
o I p I T a § 15
E 2 ‘___f-——"/
g 2 g5 5
CONFIDENTIAL 8, 8,

Page 7
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WHY IS THIS IMPORTANT?

ACEI ANGI OTHANSI N _

1 . Factor XI S
(actve) e
oaee Damaged

2R R porivascular

BECAUSE OF CRI TI CAL RO|LE
PRESSURE AND COAGULATI O

Intrinsic mechanism

Renin-angiotensin system

Drop in blood pressure
Drop in fluid volume

liver

Factor 1l
[ Factox V.

o iotensi in II. kNaCI . o
o & O ©

A “{,: .)‘ Angiotensin Il acts on the

7718, adrenal gland to stimulate release of Aldosterone acts on the kidneys

LY FIGURE 18.22 The Pun\ways of Congulatlon Most clotting factors act as enzymes that convert the next factor from an inactive form
iver a S Mi vr

<> aldosterone. P to stimulate reabsorption of
salt (NaCl) and water (H50).

© Encyclopeedia Britannica, Inc.

BritannicaEntThel BEdhiedpgibobéEnEincysy dpeml #F eBroi2t3ahntmivpesa: fr/i t A8 0i en-ae hmedentsem. SAgRi6IR

Zhang, S. , Ei BAIR-¥Yb iWadnsg ,pl2dtoe leemthaACE t h-d 8Jheorsa@rscloldh2 @ O0Y DD hd o ip/sLadr. ¢/ 1583600 2-0 0 9-F ¢

AndrQraesi naclhheormas Thi el e, Theodore E. Warkentin et al- nduRrdt A hwindndRodclyltobipirddmeb@aiya apie @@
PREPRIVNeT1si amai | abl e at Rdsehdllc R 1PeRuERS 23 44
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ACODMMPROFET DBE

MI

CcoviD-19

Chills

Arthralgia

Expired product admini
Dizziness

Fatigue

Asthenia

Product storage efror
Headache

Injection site erythema
No adverse event
Erythema

Incorrect dose administ

CONTEXT OF

JUusTtT SOME OF TH
THE COVI

mboplastin time

gram normal

erase normal

Blating hormone

Blood test
Rash
Pain in extremity

Inappropriate schedule of product administration

Chest pain

Produet administered to patient of inappropriate age

Back pain

Chest discomfort

Body temperature

Unevaluable event

Anxiety

Pruritus

Abdominal pain upper

Abdominal pain

Incorrect product formulation administered
Diarrhoea

9511
9431
8887
8746
8629
8476
8440
8155
8131
8083
7804
7672
7646
7641
7564
7198

Tinnitus

Herpes zoster

Body tem perature increased
Blood pressure increased
Pain

Urticaria

Feeling abnormal

Bell's palsy

Underdose

Balance disorder

Acute respiratory failure
Product preparation issue
Vaccination site pain
Nausea

Blood test normal
Syncope

4769
4535
4461
4420
4027
3563

Blood pressure measurement

Paraesthesia

Cold sweat

Heavy menstrual bleeding
Cerebrovascular accident
Fall

3517 Anaphylactic reaction
3330 Alopecia

3058
2883
2880
2863

Computerised tomogram
Discomfort

Malaise

Confusional state

2837 Abdominal distension

2821
2725
2714

Dysphagia
Loss of consciousness
Iliness

2071
2033
1992
1992
1974
1964
1956
1855
1852
1834
1826
1803
1799
1780
1774
1677

Heart rate increased

Exposure during pregnancy

Drug ineffective

Wrong product administered

Epistaxis

Asymptomatic COVID-19
Angiogram
Dysmenorrhoea
Abortion spontaneous
Cellulitis

Acoustic stimulation tests
Angina pectoris

Arthritis

Eye swelling

Adverse event

Injection site reaction

1453
1401
1385
1357
1339
1299
1295
1291
1241
1223
1201
1200
1189
1167
1166
1163

Biopsy

Feeling cold

Blood glucose
Anosmia

Blood pressure decreased
SARS-CoV-2 test
Hypoaesthesia oral
Injection site induration
Menstruation irregular
Adverse reaction

Muscle spasms

Axillary mass
Angicedema

Mobility decreased
Blindness

Anaemia

980
958
955
954
950
941
936
925
923
918
917

898
879
875
871

Abdominal pain lower

Limb discomfort

Thrombosis

Injection site swelling

Cardiac flutter

Electrocardiogram

Eye pain

Blood test abnormal

Deafness

Rash pruritic

Incorrect route of product administration
Cardiac disorder

Matemal exposure during pregnancy
Vertigo

Disorientation

Acoustic stimulation tests abnarmal

788 Abnormal dreams

786 Dehydration

767 Hypertension

763 Vomiting

762 SARS-CoV-2 test positive
762 Agitation

757 Product administration eror
752 Injection site mass

751 Bronchitis

737 Off label use

734 Joint swelling

718 Adverse drug reaction

698 Therapeutic response unexpected
688 Eye pruritus

669 Induration

659 Dysphonia

593 Throat tightness

588 Swelling face

585 Device connection issue

577 Blepharospasm

572 Allergy to vaccine

567 Full blood count

566 Antinuclear antibody

552 Cardiac stress test

549 Allergy test

549 Computerised tomogram head
542 Bradycardia

533 Blood urine present

518 Neck pain

517 Abnormal behaviour

509 Product temperature excursion issue
506 Suspected COVID-19

452
452
447
444
443
431
429
428
427
424

Impaired work ability
Diplopia

Blood glucose decreased
Vaccination site pruritus
Dyspepsia

Dysstasia

Vision blurred
Myocardial infarction
Muscle twitching
Myocarditis

Eczema

Exposure to SARS-CoV-2
Oral herpes

Blood pressure abnormal
Eye irritation
Autoimmune disorder

421
421
417

412
410
402
399
396
396
392
389
387
386
384
377
376
372
372
372
370
367
365
364
356
355
354
353
343
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COAGULATI ON/ CLOTTI N GYNO WON-OF
BUTTON?
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Blood Clots Broken Dmaged farabey B o
Red blood cell ge%%%a VR } R S _peT; ‘T* Fnc?ﬂxl‘_mm

Blood clot

O-&

FIGURE 18.22 The Pathways of Coagulation. Most clotting factors act as enzymes that convert the next factor from an inactive form

9 After you read about hemophilia C iater in this chopter, explain whether it would affect the extrinsic mechanism, the intrinsic

Scaffolds tb make bridges ki o

Britannica, The Editorskricyclopaedia‘reninangiotensin systentEncyclopedia Britannica, 11 Feb. 2023, httpswiv.britannica.calstience/renirangiotensisystem. Accessed 8 April 202
Zhang, S., Liu, Y., Wang,eXal. SARSCo\f2 binds platelet ACE2 to enhance thrombosis in GO3/IDHematoDncoll3, 120 (2020). https:/Hoi.org10.1186/s13045 -020-00954-7
AndreasGreinacherThomas Thiele, Theodore E. Warkentin et al. A Prothrombotic Thrombocytopenic Disorder Resemblimtyétgp@atirombocytapa Following Coronavird® Vaccination, 28 March 2021
PREPRIN{Version 1) available at Research Square [httpi/org10.21203/rs.3.rs-362354/v1]
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IMPLICATIONS FOR (SRMIEIDIATED) CARDIAC

AMYLOIDOSIS?

TTR — Familial or Hereditary Cardiac Amyloidosis

LI VER ALSO | NEXTRI €ABL Y
( TRANSTHYRETI N CARDI C

ASO Affected Organs
siRNA
*Peripheral nerves
Secretion into Blood Heart

Fibrillar
Deposition
'8 — >Kidney
TTR Tetramer & ' »Skin
& B » Thyroid gland
Dissociation

Misfolded
Protein

Griffin JM, Rosenthal J&rodinJL, Maurer MS, Grogan M, Cheng RK. ATTR Amyloidosis: Current and Emerging ManagemeniS€atéiesinOncologyStateof-the-Art Review. JACCardioOncal2021
Oct 19;3(4):488505. doi: 10.1016/j.jaccao.2021.06.006. PMID: 34729521; PMCID: PMC85430

Jain A, Zahra F. Transthyretin Amyloid Cardiomyopathy{@WTRJpdated 2022 Sep 26]. IStatPearl§internet]. Treasure Island (BitjtPearl$ublishing 2023 Jan. Available from:

https://www.ncbi.nIm.nih.gbwoks/NBK574531/
https://www.youtube.cahwatch?esmLCm11zHKke
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SPI KE MRNA PERSI STENCE
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VAERREPORTS OF LMASSOCIATED ADVERSE
EVENTS STRATIFIED BY AGE GROUP
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REMEMBER, FIBRINOGEN AND PLASI\/IINOGEN Al
BOTH PRODUCED IN THE LIVER
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n ecC t I reQ r‘n\uﬁan disease. Square boxes represent abnormalities that prompt fibrinogen fibrinolysis inhibitor

involvement in illness settings. CNS: central nervous system; CVD: cardiovascular diseases; FCP:
fibrinogen cleavage products; HFD: high-fat diet; MMP-2: matrix metalloproteinase 2; PTM: post-
translational modifications; TLR4: toll-like receptor 4.
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VAERBEPORTS OF ADVERSE EV
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LizeM. Grobbelaar, Chantelle Venter, Mavok MalebogoNgoepe GertJacobus Laubscher, Petfosannes LouredanamiSteenkamp, Dougl®s KellEtheresid@retorius; SARSo\t2 spike protein S1 induce
fibrin(ogen resistant to fibrinolysis: implicationsnficcrocloformation in COVH29. BioscRep27 August 2021; 41 (8): BSR202106doi: https://doi.org/10.1042/BSR20210611
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