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“A good father is one
of the most unsung,
unpraised, unnoticed,
and yet one of the
most valuable assets in
our society”

- Billy Graham
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Qo°e90 N0 .BAS® denrh JBed s°8seen (Nitrogen bases)
é&é(_éaﬁaoés 9508 Hotron. HBJ @@3@@ ACGT @é@o%s

S, RNA St A,C.G,U en @08 Hotron.

@56’35 éogo“m S® DNA @0t09S8 080t DFhen & arow.
DBETBonS Both et e MWiHd Jorsdore RNA &rs
rH- D026 RNA (mRNA) D508008. @b 8 deebos®
DNAomH mRNA ©88rard) o8&l Sire. 6D
FgRgen wHdedo (transcription) ®oerd. mRNA 68
©8 B0 08 Beassd505°8 (cytoplasm of the cell) 808,
©%% mMRNA By ddrado PSS wmdm oksdosto
225H&08. adorr PSS FH S8 SIJHE0b.

@@oﬁé éeazétgméql (cell culture) QB30 LI 0558088,
205HE H0E PES’I mMRNA 0087 (in vitro transcription)
QB80S Ko’ oH)B- 1980 D580S°T $gH08 mRNA
88 0 ErErofos $iH)¥d egREe aBroT.

mRNA 333853035865

355 @), mMRNA £0%,9 (26 J58 & $o20500S @FER)
5585 $6805°8 S80i5t08® mMRNA &5 923k06. &
mRNA sedr Seren 366 @PEHd Sardhddeon. $65H
&% AE%E S @Seﬁs Q QBB Pore H00D ©HS J6°
AISIII (antlbodles) B8 88D @‘%%5 o 688 T00.8
TBEEERe $808 Baran. mRNA 85 828708 $:8 $6508°
B (8 A8 Sen DHE Hoerow s, 85 © wotn 0
PO DED.

S55JanS KIS 80OS 808° 1990 &° 5 $6SESsH
mRNA Q 3¢5 9888 09,0 daired of; &0 & SolEsodod.
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P&t b BATIAS IR @ DSt EORoB. E IS
EEM DRHBRIT 0SS SEm AcHED. BLOS Eo8°
1989 5008 88 HITTH0 085 FREE Sere 56853 D @id

B05°t0.9058 Sod mRNA 03 0855 Tbers.

BQEE Sewen(dendritic cells) 5858 8528 Do 8% %8
Seren. 3 Sev eroSnod®( tissues) Hotron. GTrseSed $8Em
B D% 8D FHISCEE HEH0EteH DoHEr BK ST
55508558 éega’)@@"?@ 8BS BeroBd TP RET0N. S8 Dore a@eSE
Beren ©dre BHIEESE (80880 oS RtEron. 58
2338590 DDV PESPD FoHesds (8063 (inflammation)
HH58 Do TR, odre 855w Q)  Eedudd 2552623’))
(inflammatory system) SOPH VRHBITIE D,
S B2FTE $3) O 0wHodd!. 2 Y ©BKHosHD
Seaerere SHE H8) TOPSPR0 e SHEHOT H0o8 @b S60°Q8
58 Bdod. PoBdhosh.

5050805 ©Bepd mRNA(in  vitro transcribed
mRNA) D $8508° $HIE ?bég?é@o)(‘ﬁ) SEIEEDHS @rdhesdd
8088 (inflammation) KQoaedd. BREE Seren mMRNA
Q Séfﬁﬂoﬁmwéom %009, Eohdomd D Sodsred) vewdHe
Do BB, 8 d8ore Sore $08 $3F) mRNA st
$08 Eoirdoss @éq;osa%m & B 55209 08, KK B8
3 3§QD 88 85 15880 airih. €800t e mRNA® SRahS
Soe8® rer 808 o o HorSE)0 T rAoT.

RNAE® A, U, G, & C, aeentd $@ed groven (Nitrogen
bases) 508 B8 edrdrHore DNAS® A, T, G, & C e 0D
20838 &6 ofcen Hotraw. §88 Sere RNAS® 12 855
$58e00% S5HER Hotraw. DB T9EH ©5Bps mRNA &°
$58800008Y). ¥58 B30I @ar03dH % 8 &oddes
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sl Trer e Srdir GRSE Sereds® HIIDHER
DOTPOH KA YT, HOTPeD @EBOMT H°)00. &)
DBY0B0e0 TTRIT yisPReciron. & HBEET HDEroe
Seren DA MRNAOD JerrdBod), $)0BIPODS) @HeseSs
Sy, 5605 FOF, (6 35,5 TEHge 6 $68E5 mRNA
D8zey BoKoe® wrer 2o Harard) HHNE]  SET.
DIPERS &8 HO@reH 2005 So$80s?, S8 s 15
SoBE ore8 $008 S0dS 5208°, G 35S T2 PgR8en $80weD.

E00F 5°08°, (&0 IS TgRger mRNA wenth gored®
28T 5708 HA K807, DS uridine (U) @;éo@s
pseudo uridine 9 G BEPch ( FreH Heaxio ) S $Beo &° QS8
Lerodd G H0Z mRNA TR WeSHOTD. sFore
@TP0BNAD T B80S AarBoBHKOMD.

Unmodified mRNA Base-modified mRNA

o w NH
& g ¥ v
HO. v [ P— ™
o @ (T} o
v

OH OH

Uridine (U) Pseudouridine ()

Inflammatory Inflammatory
response *‘(: e response
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MRNA contains four different bases, abbreviated A, U, G, and C.
The Nobel Laureates discovered that base-modified mRNA can be used
to block activation of inflammatory reactions (secretion of signalling

molecules) and increase protein production when mRNA is delivered
to cells.

© The Nobel Committee for Physiology or Medicine. lll. Mattias Karlén

MRNA chains contained in a modern coronavirus vaccine.
Photo/Credit: MikeMareen/iStockphoto
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Pseudo uridine is an isomer of the nucleoside uridine in
which the uracil is attached via a carbon-carbon instead of a
nitrogen-carbon glycosidic bond.

2005 &° Fepd8 &%o DO HOTES PrEmmgsH HGo
8508038, EDE-19 H0:5°550,0 Degyowead® DO PRPTSE
8% DI FPHE50 b@;mﬁg, BOATOT, & 2208 @Qééjw
©8B)0 HEVS PoSBES SIS 0585 H0)08. EoDAeD
& by Fossm bt 30 womtn $°8 dred 53
awcﬁen'zbego}). Pfizer /BioNTech, Moderna e» seo8°, 8)@5
© FOBBESH THED E6° 6T & 745 0 ©0809 e
SOSPTEOW.

Ses80K08® SN G FBS HEJBo SHwo 6 FepdE
505 8% Sr@dhe, 8 I HEFE Kirse
TSR BF, SepE HOEES D& wHLE How. O =
5y20 HOEEI008 D) Bh” 0 FBS Q&K 8 TodS
8D 08 & D8N Io. 088 B BewowoHod B0
208%)5508 @eeysro 0PoB. oI FEHDELD Joad
508°553 AP & HepBses Eyh Bob. S°08° HBoAN B
DS 63 Q) 8)@563@ BOVEL0Y 95580 Hob.
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