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EMREDNEES T mRNA SIENRINEXEE., SREELIRSRENASNTFNEHALI BV AL IRD
NUESN. T RMENEESMMEXER,

RiboMAX™ Animal Origin Free (AOF)
RNA Production System

RERNZEARBENSHEEMIRIT, "RUTSRBINERFAFNAEET. CESUBWHMRILAD, ULHEK
£8 RNA FEMRE. SMEXNIIEHYRFEERFE cGMP SRIME, XFRIHAFAFPRBERN I ZERM
i, RIMREETFESTERREBIEFMEZAIHENRASE, NMFE—RETHEHN mRNA SR,

Gene sequence of
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P
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Template PCR
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Animal Origin Free (AOF)
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DNA
mRNA
RNA
Polymerase

In vitro transcription of MRNA using the RiboMAX™
Animal Origin Free (AOF) RNA Production System
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B RETERE - £/ IRUTEFSEZRRE mRNA
RAHIESEREY — R¥F RNA REMM—HHRE

@ REEH - REMERTRNEIHZER, SFEEUY

@ THRER - WINIRE KMREF R F BT E

© EROEX - REHBTRIX 1 ml REIEF

© ® 006

HASZERIRSE

( BLA#H4T 5 x 1 ml &ML 50 x 100 pl KAL)

® T7 RNA Polymerase, AOF (400 U/pl) ® rATP (100 mM)

® Yeast Inorganic Pyrophosphatase, AOF (2 U/ul) ® rGTP (100 mM)

® RNasin® Plus Ribonuclease Inhibitor, AOF (40 U/pl) ® rCTP (100 mM)

® 10 x Transcription Buffer (Magnesium-free) ® rUTP (100 mM)

® 1 M Magnesium Chloride (MgCl,) ® Nuclease-Free Water

® 1 M Magnesium Acetate (Mg(OAc),) ® T7 Linear Control DNA

® 1MDTT

iTHER
= Mg BHRS
RiboMAX™ AOF RNA Production System ‘ 5x1ml ‘ P2000

EHLE cCGMP/AOF R RIBMABE. EFIERSMRE
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E%I4k cGMP/AOF 4R yh s St F

EEESNARNERTEREFMER, ERAME cGMP iREEEHMRMNESZ/EXEE. SMIKKIIMHELRE
MEEXY, HRRERE. IAMRIISESROTREFTHE, MBRERN—BMNSRE.

HMNRHESNSEN cGMP THHMRMEEM B RES, PSHEF mRNA §E&E R E QM K. RiboMAX™ AOF
System EXNTZHAMIRI, HERSERASERNSRERMA ., XEASTEMRITH, HAXFEAMER
EFMCHEERER, IBRIZBAMEFE R, XHHRT mRNA FIEPREMREN—BE. RIFER TEHIANEE,

cGMP for mRNA
Therapeutics

Function / Activity

Animal-Origin-Free

Contamination Testing For:

Nucleases

Bioburden

Host Cell DNA

Endotoxin

Documentation Available Upon Request:

Certificate of Analysis

Certificate of Origin

TSE / BSE Statement

FEHR

® TR (Animal-origin-free) : £ DT ENMERMSTER T, NEBIEDDREEMH,

© BN (Contamination testing) : ARG AR KZEBRMEARENG, BRI RNA RNFERESIEM
AR,

©@ £HEBXEME (Comprehensive documentation) : ZEDHIEP (CoA) . RF-#IIEH (CoO) UK
TSE/BSE FB, 2EXFrmP Bt SENENERK,
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FEREEFER, RIOMNEMHBIRGEZTIZEFREFNS—F, HNH cGMP/ACF M ERANELHNRER
BHTEF, FKIE ICH Q7 GMP RUIHIE, SEMBMIRSIFNSIRET QIR EN o BIEMMENESYE, Xk

HAMRM RER MR RNE, LSHFNFLEEFH mRNA Hi&,

ITHER

=@ (cGMP/AOF {&4h iR ) A BRS

T7 RNA Polymerase 80 Uul Pe18X
400 U/pl P617X

RNasin® Plus Ribonuclease Inhibitor 538 B;E: Ei;gi

Yeast Inorganic Pyrophosphatase 2 U/l M934X

rProteinase K Solution 20 mg/ml MC507X

Ribonucleotides

rATP 100 mM BX139X

ruTP 100 mM BX140X

rGTP 100 mM BX141X

rCTP 100 mM BX142X

Enzyme Mix, T7 RNA Polymerase

AOF version of Enzyme Mix contained in the T7 RiboMAX™ Large Scale RNA Production

System (p/n P1300) P337Xx

AOF version of Enzyme Mix contained in the T7 RiboMAX™ Express Large Scale RNA P199X

Production System (p/n P1320)

EHLE cCGMP/AOF R RIBMABE. EFIERSMRE
BB RIEIN,

MRESEREEHER, HihiE:

www.promega.com/customrawmaterials
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5'iHNME R MRNA ZYAIREARTNXERERMZ—, EEFIN mRNA REM. BRREMNEREEEE,
Hit, £ IVT mRNA TZF k. BAMALRBITR, MY RETENMEZEETETE, BOTREIZRRN
KM mEE—E.

MRNA Capping Integrity Assay

mRNA Capping Integrity Assay (mRNA fliEZeMHFIE) 7 IVT mRNA 5'inMIE R T G2 M 7 —fpiiE,
BMEERNENRRUAR, ZHEN 3 /NNET%N, SBZELERE, £F LC-MS E5nETHES, H3kE
A 96 FLiREE=E1,

16 R

ZRVE—HEEE. ETRLESHRNAZ, ATEERNEIIER (IVT) mRNA #RE) 5 IHMIEME, i
HEEES=T M

© RNA Activator (RNA #iEES) : ERNIE RNA TJ4R &7

© 5'RNA Degrader (5' RNA [£fi#Eg) : &R B RMIE RNA, REHRBINE RNA B8

© 3'RNA Degrader (3' RNA [£figf§) : BIBSFREMIEFRAMNIE RNA (& RNA)

B IXLERERERER, MHEARARLESET RNA BRZEN NMP (KEREBER) , FHRENSH AMP
REE LA EANIEMER,

IVT mRNA
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Uncapped mRNA Total RNA Background

Uncapped RNA - Background
%Capped mRNA =100% - ( Total RNA - Back a x100%)
ota - Backgroun
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BN IERRE
R REN A ERIERERER
{$5F RNA Activator ZhIBHEA

30°C, 15 o4
65°C, 5 7§

7 PCR AR B EHAR
A.5' RNA Degrader
B.3' RNA Degrader

C. REXR ’
37°C, 30 4 l

s A AMP-Glo™ Reagent |
HE\E, 4598

®RE A 96 FLR, FMA
AMP Detection Solution
EREE, 30 28

BNENAES

(}j SR BTiE] ~ 3 /NG

FERR

HERE: ~3/N\NATRR, PBZEALRLER, BXBHHRUERE
RESES: 96 fUIRIE, RROLERS 8 MER (BXWR)
SN AEBBHREXSIMBAARMIE RNA, 8% EAM

M SDERUARMEELE (0-100%)

ASBERE: IHFHT 250ng E 1.5ug BE1A RNA #AK

B5%%: 9% eGFP mRNA [RIEXSER

ZERY: ERTARKEEREME mRNA (21 m1¥W, 5moU )
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KRR
5 LC-MS MR, WIEHMEERE

Capped NanoLuc mRNA Uncapped NanoLuc mRNA

-3' ( S-LLLLLULULUULUL DU UL UL ULLLLLLLLAAAAAA-3! )

5'

-3'

Nominal %Capped (LC-MS)

Capped RNA 100% 85% 70% 55% 40% 25% 10% 0%
Uncapped RNA 0% 15% 30% 45% 60% 75% 90% 100%
A %k kok * ok kk *kkk B Measured vs. Nominal
! ! I ! I ! Capping Efficiency
**** %k %k * ok k% *%k ok -
' 100
100- 95.1 1
3 ? 80
g 80 & 1
S | 63.8 S 604
°\° 60- o\e -
2 40- L
2 E 20.4 ‘E 204 Y=1.076X-0.09752
§ 201 2 R’= 0.99
=
04 i___r_ [ T R s
T | . [/ LTS EYSLIHS O R
100 85 0 0 20 40 60 80 100
Nominal % Capped Measured % Capped

LEE: iFff mRNA MIEMEQ NI Z RN S AN LENRGUE, BRI “100% 1" 8 NanoLuc® mRNA 5K /i g
mRNA BARLAIRES, M2 8 MIENEEE, BA. EAZEANZRNEMIBERE, FRER: R “100% INIE" 898
MEMWA 95.1%, XREAMAPHILFERMIE RNA, B LC-MS TEBRHLNXLELF, SHESMHTMBRE, m

FERNHNREXIMIERE, BB BtEFHNNMERS L SESMEERTH— AN, ERERTZ"RRFNLME
XR, TERNERSHERNMEXRER, RSESERERE, BRNEBINR® 5099, REZFENRNEREE
LESE—H.
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100 932  gog4 921 o919 3
- 82.5
80
-U -
]
S 60+
@ r
(]
s 40+
20 9.7
0- T T T T T T
eGFP 1 2 3 4 5 Uncapped
(5moU) (m1y)
Capped IVT mRNA
Measured Capping Efficiencies
B
100 90.4
i 82.8 87.2 87.3
80
-c -
[}
S 60 54.2
© r
o
5 40+

20+

I
AG 3'OMe Mé AG 07 AG 13

Company1 Company2

EE: E/H mRNA MIERELVIEFEES RN mRNA IIEKE, B A. BIHERHIEEIHE IVT mRNA BIINEKELN, Wik
HRR, ENREERARRURFIETREN eGFP mRNA XH8;  IVT mRNA (1-3) #ERREHMNZER, IVT mRNA 4) &
B 5- BEERE (5moU), IVT mRNA (5) &5 N1- BEMREE (m1W); RIMEH IVT mRNA ERBEEXNER, B B. REIEEHE
mRNA BINIEEREN, ERZRFIEXRE 2 REMEFH 5 P ARRIELEH mRNA FITINEKEREN,

.‘LT Jr!@ 1:::'- l%\

mRNA Capping Integrity Assay 1 each CS3639A08
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4. AT dsRNA &A1 T1 BE5T 47~ am

mMRNA £ h i —NE DR 27EEINER (IVT) SREFHEHNEE RNA (dsRNA) , BMfERREH) dsRNA B
SIEARARENERRE, BE mMRNAGBTHINZSMMERME, FLt, X dsRNA HITREQIFIESIXT F4RF
—HHERESEHHE MRNA HENUEEREXETE,

Lumit® dsRNA Detection Assay

Lumit® dsRNA Detection Assay 12t 7 —f REEEENBRSE, BTYLN mRNA #5585 dsRNA 5%, FIFH
NanoBiT® B} EMEMEAR, RIEFE dsRNA A SFTELNES, NTILASEESENEENRN, XipE
B BH—8RETE 75 AR RREH—BNER, HXRHRBNIZHEMNTIE,

BN ITIERE

Lumit® dsRNA Detection Assay I2tIRIREEN AR, LEREN 75 HPRKSE. ZIERBREZTERSE, =2
RAEMEMILRR AR, EERASESNANERIER,

IVT Sample + Lumit® dsRNA + Lumit® Detection Detection
sensor reagent Reagent B

BRRENTERE: XF 75 NHATREER.

12
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FETR
@ SREE - TLNEKFEHR dsRNA (0.04-2.5 ng/ml)

©

RIEBTIERE - 75 DPHALER, EEESIREHLN
HREANNE - ERRESRE, ETLE

@@

RIFMEIRI - RBIWERFRACRNN, THTFEEENH

©@ TENREEIR - BIHRFRT2MM—BERSEF mRNA §lis

KRR
FE dsRNA XBHEEH T

S‘A
23 1x 10° Lumit® dsRNA Detection Assay 8 K #i
Qs B A EEA/NN, X dSRNA 3478 RBEE B
-+ 5
52 1x10 ~— 60 bp dsRNA W, ENRHOERDE: GERAR (60 bp,
R ~ 142 bp dsRNA 142 bp) IURREHKEERY Poly (1:C) 24 (1§
=2 1x . -
E3 ~ LMW Poly(l:C) AFE0.2-1kb; BATFE15-8kb) ,
3 ~ —— HMW Poly(l:C)
1x10° e T T
0.1 1 10
dsRNA [ng/ml]
iTHER
@ g BRS
Lumit® dsRNA Detection Assay 100 assays W2041
Lumit® dsRNA Detection Assay 5X 500 assays W2042
Standards with modified nucleotides:
Lumit® dsRNA Standard (N1-methylpseudouridine, m1¥) 15 pl W2050
Lumit® dsRNA Standard (Pseudouridine, W) 15 pl W2060
Lumit® dsRNA Standard (5-methoxyuridine, mo5U) 15 pl W2070
Lumit® dsRNA Standard (5-methylcytidine, m5C) 15 pl W2080

13
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TLR3 Bioassay

TLR3 Bioassay 12t dsRNA IESMERBENIINREMEIEE . ©ERRKIA Toll H3Z4K 3 (TLR3) W IEKMME, %=
RIENEE RNA RBIABKRES . BIERE, TLRI MAGSHRERA, HSUNENREERMA, KELEBE
$ETME dsRNA SSRMBIEYEM, 4% T80 Lumit® dsRNA Detection Assay & E 10 755%,

BN ITIERE

TLR3 Bioassay {# A%} dsRNA RIS SMR N TREAIREMAE, dsRNA FRFTHARAEE, BF TLRS,
MEESHRERNMREEAREX, BT HTNE, XNFENETRBEITREEY 24 NIFREREETE
MIEEXENER,

1 2 3 %
Plate TLR3 Add Add Bio-Glo-NL" Measure
Bioassay Cells Sample Reagent Luminescence

l l Incubate l Incubate @
~24hrs 5-10 min

Cell-based TLR3 Bioassay delivers dsRNA detection within ~24 hours.

FERR

© VgD - EEFEYFAXMNEZ DN E dsRNA FSH TLR3 FE

© RPETEE - £/ 728 dsRNA SRESERE AR R EHE

© HHEEN - RHIZCHABNEN, FAREEDIKIRENE

@ TEELE - REEFESS dsRNAEMEX, HBRITMA—

®@ H# IR -5 Lumit® dsRNA Detection Assay Be&# M, LMLEE mRNA RER4|
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KRR
R A RSN dSRNA SRR EHE

A.
600 -6~ Parental (LMW)
-o- TLR3 Bioassay (LMW)
S 400 -8 Parental (HMW)
S -= TLR3 Bioassay (HMW)
2
o
S 200
L.
0 |
-5 -4 -3 -2
Log,,[poly I:C], ug/ml
B.
_8x10¢ Poly(1:C)(0.2-1kb)/Lipid
= Y = Poly(I:C)(1.5-8Kb)/Lipid
m E S . .
F 6x10¢ -« Poly(U)/Lipid
£ Poly(1:C)(0.2-1kb)
g axce = Poly(l:C)(1.5-8kb)
§ - Poly(U)
£ 2 T
£
3 ek
0 LTy —A—A—A—A—A

-5 -4 -3 -2 -1 0 1
Log, [RNA], ug/ml

A. TLR3 Bioassay X @3 L FiEIXH dsRNA FAERRMERE, Mtz TLR3 RIANFEARSHBN LR,
B. ZAN I RMEA FEMSHFEM Poly(:C), TREFFEABRIAR, BRE/ZHERMK,

iTHER
faal T g BRS
RS B 1 x vial* CS355505
l0assa
y 5 x vials* CS355507

4

* i TLR3 Bioassay Cells ZART 120 MLEE 4 96 LR (AR 60 FLIAE) .
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5. F mRNA =19 BRI 1E 3L 57
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~

THERBREM T —MPERTE mRNA REMNEMNAZE, ERBRBLENRMNATIAMEFER (Rabbit
Reticulocyte Lysate, Nuclease-Treated) FI/NEREZFIZEY) (Wheat Germ Extract) REf8E it M mRNA &4z~
HeKEAR, XEMENCZEBMNERAS., XERLAN mRNAEMTIRE TRE. TEEMNTA,

AT EFHATIEBHERN, Transcend™ tRNA EFIFT R P EANEMRITCHBRER, NMLHERELRIRIC,
FluoroTect™ Green,,, {2t B FI3EHIEE, EFJRCHNME, MLHEHRLMVEHR T —MEESHHNTE.

Synthesize RNA in vitro or
isolate mRNA from tissue cells

y o}
Rabbn Incubate for =
Reticulocyte 1.5 hours at 30°C
Lysate

mRNA

Protein

l

Analyze with activity assays or protein detection.

5/ Rabbit Reticulocyte Lysate #TEHREIX,

KRR

4.50E+05
4.00E+05
3.50E+05
3.00E+05
2.50E+05
2.00E+05
1.50E+05

1.00E+05
5.00E+04 ' I
0.00E+00

No Mod. No
Mod. uTpP Mod.

No Cap

Mod.
UTpP

Cap Pos Ctl

5' i MNME AR BB S xRS B B R AE PRI
HFEERERMEBIREHOXRAML, 58
124 UTP B9/N1E RNA EZRES T EHE"E.

ITHER
P HiAg BRS
Rabbit Reticulocyte Lysate System, Nuclease Treated 30 reactions L4960
Flexi® Rabbit Reticulocyte Lysate System 30 reactions L4540
Wheat Germ Extract 30 x 50 pl reactions L4380

16
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In Vitro Transcription

RiboMAX™ AOF RNA Production System 5x 1 mlor50x 100 pl P2000

Animal-Origin-Free, cGMP-Manufactured, In Vitro Transcription Reagents

T7 RNA Polymerase, 80U/pl dispensed to order P618X
T7 RNA Polymerase, 400U/pl dispensed to order P617X
T7 RNA Polymerase, 400U/pl (low Triton® X-100) dispensed to order BX260X
RNasin® Plus Ribonuclease Inhibitor, 40 U/l dispensed to order N373X
RNasin® Plus Ribonuclease Inhibitor, 500 U/ul dispensed to order N372X
Yeast Inorganic Pyrophosphatase, 2 U/pl dispensed to order M934X
rProteinase K Solution 20 mg/ml MC507X
Ribonucleotides (rATP) 100 mM, dispensed to order BX139X
Ribonucleotides (rUTP) 100 mM, dispensed to order BX140X
Ribonucleotides (rGTP) 100 mM, dispensed to order BX141X
Ribonucleotides (rCTP) 100 mM, dispensed to order BX142X
10 x Transcription Buffer (Magnesium-free) dispensed to order P211X
AOF version of Enzyme Mix contained in the P337X
T7 RiboMAX™ Large Scale RNA Production System (p/n P1300)

AOF version of Enzyme Mix contained in the o

T7 RiboMAX™ Express Large Scale RNA Production System (p/n P1320)

17
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dsRNA Contamination

Lumit dsRNA Detection Assay 100 assays W2041
Lumit dsRNA Detection Assay 5X 500 assays W2042
Lumit dsRNA Standard(unmodified) 15 pl W2040
Lumit dsRNA Assay Buffer (5X) 8 ml W2010
Lumit 5-methoxyuridine dsRNA Detection Assay 100 assays W2071
Lumit 5-methoxyuridine dsRNA Detection Assay 500 assays W2072
Lumit dsRNA Standard (5-methoxyuridine, mo5U) 15 pl W2070
Lumit 5-methylcytidine dsRNA Detection Assay 100 assays W2081
Lumit 5-methylcytidine dsRNA Detection Assay 500 assays w2082
Lumit dsRNA Standard (5-methylcytidine, m5C) 15 pl W2080
Lumit N1-methylpseudouridine dsRNA Detection Assay 100 assays W2051
Lumit N1-methylpseudouridine dsRNA Detection Assay 500 assays W2052
Lumit dsRNA Standard (N1-methylpseudouridine, m1¥) 15 pl W2050
Lumit" Pseudouridine dsRNA Detection Assay 100 assays W2061
Lumit" Pseudouridine dsRNA Detection Assay 500 assays W2062
Lumit dsRNA Standard (Pseudouridine, W) 15 pl W2060

In Vitro Translation

Rabbit Reticulocyte Lysate, Nuclease-Treated 30 reactions L4960

Flexi® Rabbit Reticulocyte Lysate, Nuclease-Treated 31 reactions L4540

Wheat Germ Extract 30 x 50 pl reactions L4380

Transcend™ Non-Radioactive Translation Detection System 30 reactions L5070

FluoroTect™ Green,,, in vitro Translation Labeling System 40 reactions L5001

Transcend™ tRNA 30 pl L5061
EEEN

RiboMAX™ AOF RNA Production System, NanoBiT®, Lumit® dsRNA Detection Assay, Flexi® Rabbit Reticulocyte Lysate,
Nuclease-Treated, Transcend™ Non-Radioactive Translation Detection System / tRNAFluoroTect™Green Lysate, RNasin®
Plus RNase and Bio-Glo-NL™ are trademarks or registered trademarks of Promega Corporation. Triton® X is a trademark of
Union Carbide Corporation.
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