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EEDMBBARIEMINEE/IST A = e, 5
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EEDBHRBIZE T DEMBNEE/INT A = e, 7
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AUC area under the concentration versus time curve | J & — FpRE ph B T mi ff
AUC g, area under the concentration versus time curve | FEFERHAED O REE R FTHERFE] £ TORE
from the start of dose administration to the time | — B[ #iHR T A
after dosing at which the last quantifiable
concentration was observed
bDNA branched DNA 43li DNA
Chnax maximum concentration R
CoV coronavirus arF AR
DSPC 1,2-distearoyl-sn-glycero-3-phosphocholine 1,2-V A7 7 A )b-sn-7 U r-3-78 AR
b ) B4
¢B glycoprotein B FEEHE B
gH glycoprotein H FEEHEH
gL glycoprotein L FEEA L
GLP Good Laboratory Practice % 3L D LR MR BT D FEER R B ER D FE i
D HHE
IM intramuscular(ly) i AN
LLOQ lower limit of quantitation & TR
LNP lipid nanoparticle B kit
mRNA messenger RNA A vV ¥ —RNA

PEG2000-DMG

1,2-dimyristoyl-rac-glycero-3-methoxypolyeth
ylene glycol-2000

12-V Y A b A )brac-Z7 U kr-3-X b3
ARV ZF LT Y a—)1-2000

PG propylene glycol JuevELrrsYa—n

S spike AINA T

S-2P spike protein modified with 2 proline heptad repeat 1 KA A v NIZ2>D 7wl
substitutions within the heptad repeat 1 domain | E#%H T 5 L 9 IZEM LIz A1 7 &R

4

SARS-CoV-2 2019 novel coronavirus 2019 FEFM 2 F 7 A )L A

SM-102 heptadecan-9-yl NTHEFH 9 AL 8-(2-E RufioF
8-((2-hydroxyethyl)(6-0x0-6-(undecyloxy)hexy | /L)6-FF V-6-(7 T VA F I )~F v
l)amino)octanoate INT 2 AT B U

T half-life e

T max time to peak (maximum) concentration e e I B B R
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2.6.4 EYHREHBROBEX
2641 FEH
ModernaTX, Inc. (UL . Moderna TX #£) 1%, 2019 &£l 2z 7 1 /L X (CoV) SARS-CoV-2
ZRT U7 F L LT, FHROIEE T ki1 (LNP) THRANL L7 A vt Y v —RNA
(mRNA) U 27 F> To D mRNA-1273 (TAK-919) #BH¥ L7z, mRNA-1273 (21%, B2k
DANA T (S) BAEZ22— K925 1 AKAOmRNA BZEENTWD, 20D SEAEILX, @e
AL (prefusion conformation) (Z31F 2% S EHAE DL EAZ K% 72, heptad repeat 1 I
T2 HFTO7m Y UREHRIN TS (S-2P) . A mRNA |%, Moderna TX ££0 mRNA U 7
FUT Ty N7 — A EIGAD 4 FEOIEYE (SM-102, =2 L 27 12—/, DSPC,
PEG2000-DMG) DiEEW LIRfISN TV D,
mRNA-1273 OB X mRNA-1647 DAERN AR OFE R ZARM & L T 5, mRNA-1647
1L, MRS L7z 6 fliHD mRNA (S22 ETA M AT A LV APEENA B (gB) KON 5 &ARHE
FH (gH) . BE&EM L (gL) . UL128, UL130, ULIBIAMEAEHEAKEZ 22— FLTW5D)
Z HAVE R 1:1:1:1:1:1 T SM-102 &4 LNP CTHIANL L7z, FHOF A b AT BT AL AD
mRNA UV 7 F 2 Th %,
mRNA-1647 OAEKRNSAIE, EHE ORI 5 IEERRER O i o % (GLP) I
i FH @ Sprague Dawley 7 v b H.[Ef) AN EEFERER CRET ST 5, RIRBRIT, A AN EERE
% 0 mRNA-1647 ORI & EWEBRBOFE ARG+ 2 2 L2 HiE L7z, LNP TRAME
L7 mRNA U 7 F > OAEERNIHIL, LNP ORI 2 B 2 50, [F—#Ako LNP
WIZTFET D mRNA (mRNA-1273 & (Y mRNA-1647 %) L RERICOMT 5 & PRI D,
mRNA-1647 Z T % 6 Fi%HD mRNA (gB, gH. gL, UL128, UL130, UL131A) DOJRJE
L MR O S 101010111 DR TR Sz, BEMT > MCHEBEIFHANERE L7 L
&, MAEP O ERERGERHE (Th) 1ZWVTH0O mRNA TH 2 FFE T, ZOHBT RN
HIR L. PR (T OHEEMIX2.7~38 K Th o7z, MIEFDORERE (Chn) 1E1.60
~2.30 ng/mL. #EFEFH AR & E & [ RE R AR E T O — REF A AR T (AUC.q) 13 22.7
~25.5ng-h/mL ThH o7z,
mRNA-1647 Z T % 6 FHD mRNA OIREITWT b, Bl CIEE R TR (LLOQ)
K THHT=ZN, TRUNAOKRETLT21T & A DO/ TIX LLOQ % L~ 7=, BEEDEHW
FRE GEEREEAL () . WAL R ONENL U 3, ) Tl Cuex DSBS 2~24 BEREIC
RO BN, Tipld, 6 FEETTO mRNA OFFRRICEIT D T, OFEHMEE L, BERELBNAL
(FhA) T 14.9 BeR, UTfr (B U 2 3HiC 34.8 B[], A7 (M) U > XEiT 311 K
M. P < 63.0 K CTH - 72,
L OFHAWNEREDY 7 F o L FAERIC, mRNA JRE IR CR b < IRV TIlhr ()
U oRH, A () OV REHOIETHY UL oSRES Licofil —E Lz, Zhb
DOFARE & Mg & MR IZ3 1 5 AUC O msEiE 1.0 2 k[al - 7=,
iR L LT, #FE L7 mRNA-1647 O LAR#k A~ 3 2 BIG I 3Mx s/ h &< £z,
F T D mRNA D Ty DFHED 14.9~63.0 BT - 7= (BEREEAD) o hr ()
U oosE, mAL () U 2 H R OV LA O TIE mRNA 1E 1~3 B T & 7e <
ol FE T OEYENRE K VRN A e L 72 IR IR 2 £ 2.6.4.1-1 IZRT,
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& 2.6.4.1-1 mRNA-1273 OFRFEDRH & I 5 IFERRERR 7 i BR

Species Method of
Study Type Test Article Strain’ Administration, GLP Report Number
Dose
Single-dose mRNA-1647° Rat, Sprague IM injection, No 5002121
tissue Dawley dose of 100 pg Amendment 1
distribution on Day 1 (FEAM)
study

Abbreviations: CMV = cytomegalovirus; gB = glycoprotein B; gH = glycoprotein; gL = glycoprotein L; GLP = Good Laboratory
Practice; IM = intramuscular; mRNA = messenger RNA; .

* mRNA-1647 contains 6 mRNAs that encode the full-length CMV gB and the pentameric gH/gL/UL128/UL130/UL131A glycoprotein
complex. The 6 mRNAs are combined at a target mass ratio of 1:1:1:1:1:1 in a mixture of 4 lipids (SM-102, PEG2000-DMG,
cholesterol, and DSPC).

2.6.4.2 nHTiE
AR CHWEFIER O vt A OHELEOFEMIL, AW PR AT FHBE I LTV
%, MK OO LLOQ (X, gB & TN ULI30 T 0.05 ng/mL, gH, gL, ULI28 % (X ULI131A
T 0.0l ng/mL TH -7z, FalBloatrmldkix 2 [l Uiz, ARREN O EREUT 5 K& OWLEL 7 1%
OFEHNL, RBRMEE (EHREE 5002121 ¢aT 1, 4.121H) (R LTV,
HREI DO GHT R YIT. mRNA-1647 Z #5325 6 f%H DO mRNA (gB. gH. gL. ULI128,
UL130, ULI31A) O3 _TL L7z, mRNA-1647 Z A4 5D mRNA OE BT, 43k
DNA (bDNA) w1 F 7Ly 7 REHE AW, ZOHEZ, HEOSTxGhE 7T a7 5 A
Vo7 TEDHE—XLDDNA LK D v 7l AR TNAg TV XA B — 3 0T
O HET, O RNA BRI ZFRFICHE - 8T 2 2N TE D, MREOREHT®
W~ A7 AT 2T T A FHIRE—X) LR O RNA 53 FICRr RN 7 e —7 %
REBH L, —BiAf o FaX— 35, Mt — XL RNA 5 T2 Hie T 58k E LT
EINHHDOTHY, Tr—7%y MILEREBNOEEOFEN-FFEE RNA T2 ER&T 572
DIHEHENDH D TH D, DNA HEIED T2 RNA FFR 7o —T7 2y hOART 2 —T D
1 DWIENATIVEARTDHZEICE ST, VT FANHEET D, e — X1, AiEiEs
(pre-amplifier) . HIEH., KW TEH T 27— 7 HRICANA TV XA XT D, FERTr—T %
ARMVT RTEVUREGR 742 U VISR SE T, BET LR —XDHEty 7
F V% Luminex® D7 12— A f A —Z —THHARD, 7 F/VTEtmEoffis LT
W S, BUBHICAEIE T D AR RNA 43 F OB 5,

2.6.4.3 IRUR
mRNA-1273 ORI % #5323 X5 L T\ 7Zeuy,

2.6.4.4 5%

2.6.4.4.1 D MR
A GLP FEE B O BRI, 7 v MZHREIFFANER L 72 & & O mRNA-1647 OfEf% 7 1
ERET D Thodz, MET KOS 0O mRNA-1647 O IEMENRE O Rtk 2 it L7z,
HEME: Sprague Dawley 7 v b 35 52 U T, Day | (2 mRNA-1647 % 100 pg OEfE & (BEHEA
200 pL; BRI L 0.5 mg/mL) CHL[RIF, N NEERE U 7=, i N EERE AT M OV PO N BEFE 2, 8,
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24, 48, 72, 120 Rl E TN T v b 5 Bl &R Ui, Mk M OS2 PRI L TALEE L |
S VR S AU72 BDNA ~ /L F 7 L 27 A5 T mRNA-1647 Z M35 6 T 0 mRNA (gB,
gH. gL. UL128, UL130, ULI31A) DE&EETT-7- (2.6.421H) , FHRBROTFV A > O
TWh K 2.64.4-11T777,

% 2.6.4.4-1 Sprague Dawley 5 v FIZ mRNA-1647 # B EIFHARNEE LI S DEMEER
VAEKRRNDMERETT HRER

Test Article Dose Dose Dose
Group (Method of Species/ | Number of Level | Volume | Concentration | Sample Collection
Number | Administration) | Strain | Animals/Sex (ng) (nL) (mg/mL) Time Points (h)
1 mRNA-1647 Rats/ 35/male 100 200 0.5 0 (pre-dose), 2, 8,
(single IM Sprague 24,48, 72, and 120
injection) Dawley

Abbreviations: IM = intramuscular.
Source: Report 5002121 Amendment 1 (Text Table 3 and Text Table 4).

BERERTOFREITIX, 2 2OIHEREN T gH @ mRNA OJREN LLOQ ZH T/ kR ~7= 2
ERBRE . WTTILO mRNA b AE SIS DR S avie o 7o, HEREE OB CIE,
mRNA-1647 Z KT 2 6 FEFHO mRNA O T2, MR OFH#R S 1:1:1:1:1:1 OET
B S A7, AR EE O SEEIL 24 FEf % £ CERFTRE CTH U AR OZELRENL 21.8%
~79.8% T > 7=, 6 DO IMHEFAE T gH ® mRNA 28 LLOQ Z b2z kAl ~7- 2 & #rx,
24 R 2 2 CEREABE T d - iR EHI 22 v o 72,

KEPEZ » MCHEIFFNNERE L7 & X 6 FEO mRNA XV TS 2 REFHE IS T (SR L,
Z D% T HROMITIHR LT B ERE S TH 5 120 FERIRRIC gH S SN2 2 & 2B E
mRNA O EOLEEITNT IS 24 BEfZ TR AR Th o 72, HIRERTE MR A B
PRino Tl F mRNA O T (FEHARRETH 72 b DD, 2.7~3.8 KR L HEE SN 72, Crax
e OV AUC ol E 24 1.60~2.30 ng/mL 2 OF 22.7~25.5 ng-h/mL CTd - 7= (5 2.6.4.4-2) ,

7 2.6.4.4-2 1ft% Sprague Dawley T v b IZ mRNA-1647 100 ug Z EEBIFRARNEE L& ED
MmIFRRPERE/ NS A —F

Matrix mRNA Construct T ax (h)* Cpax (ng/mL)* AUC.y (ng-h/mL)* Ty, (h)°
¢B 2.0 2.02£0.181 22.7+3.77 NC
gH 2.0 1.91+0.187 24.9 +4.49 NC
gL 2.0 1.74 +£0.177 23.4+4.07 NC

Plasma

UL128 2.0 1.66 £0.151 24.1+4.44 NC
UL130 2.0 2.30£0.621 25.5+4.65 NC
ULI31A 2.0 1.60 £0.153 24.8 £4.59 NC

Abbreviations: gB = glycoprotein B; gH = glycoprotein H; gL = glycoprotein L; IM = intramuscular; NC = not calculable (insufficient
data points above the lower limit of quantification).

* Tmax data reported as the mean; Cpax and AUCq., data reported as the mean =+ standard error.

® Due to the lack of a distinct elimination phase, the T;,, of the mRNA constructs could not be calculated; however, the T, was
estimated to range from 2.7 to 3.8 hours.

Source: Report 5002121 Amendment 1 (Appendix 8, Table 2).

mRNA-1647 Z K4 5 mRNA IZWF b, BT LLOQ Riii Th o7 Z L ZFRE | Mt
LTl D RS E TR ATRE T o 7o, IREREO VI RN (HR) | ik O
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(LU »o8E, ) CIR, BERE 2~24 BERIFAIC Con SHIE S U2, Tipld, 6 TR ToO
mRNA OEAFKIZIT D Ty OFEIME & Uiz, KR, BFREEAL (FA) T 14.9 FEfE, 7
() U o/ HiC 34.8 i), AL (B U o 73HiC 31.1 WefE], JAEC 63.0 RfffI Toh -
776

MOFHRNER Y 7 F o L AFKIZ, mRNA RIS (HR) TRbEm <. RWTE
fir () U3, @mAr (KE) oV "HiolEThY Vo REwf Lichfie 5L
Too ZAUD OFHAE & R OHRIZ IS 1T D AUC O A 1T 1.0 2 ERl- 72,

R E LT, #H L7 mRNA-1647 DAL~ 2 B3I < Fi,
F T O mRNA D Ty, OFEIED 14.9~63.0 B T - 72, A (BEREEAL) o AL (RS
U o, AL () U 2N Ei R OV CAS OFEAR ClE, 4 mRNA X 1~3 B TRl Eh
2 ot (£2.64.43)




% 2.6.4.4-3 1 Sprague Dawley 5 v FIZ mRNA-1647 100 ug * HEEFRAEEL - SORERBIZH T 2EYH T A—45
AUC . Ratio AUC . Ratio (Tissue/Plasma)
Matrix mRNA Construct Tmax (h)? Cpax (ng/mL)? AUCq.,, (ng x h/mL)*"| Ty, (h)** (Tissue/Plasma) Average
oB NC NC NC NC NC
gH 8.0 0.254 £0.0871 7.85+2.03 NC 0.316
gL 8.0 0.224 £0.0920 2.78 £1.03 NC 0.119
Bone marrow NR
UL128 8.0 0.292 +£0.120 3.53+1.33 NC 0.147
UL130 NC NC NC NC NC
UL131A 8.0 0.186 + 0.0829 2.05+00912 NC 0.0825
¢B NC NC NC NC NC
gH 24.0 0.0800 + 0.0491 2.19£1.08 NC 0.0880
Brain gL 2.0 0.0360 £+ 0.0360 0.144 £0.144 NC 0.00615 NR
UL128 2.0 0.0340 + 0.0340 0.136 £0.136 NC 0.00564
UL130 NC NC NC NC NC
UL131A NC NC NC NC NC
¢B 8.0 108 £ 101 1,460 + 1,110 31.6 64.1
gH 8.0 110+ 102 1,490 + 1,130 36.2 59.8
Distal lymph node gl 8.0 117 £ 109 1,460 + 1,200 30.6 62.6 2.8
UL128 8.0 125+ 117 1,620 £+ 1,290 32.1 67.1
UL130 8.0 129 £ 121 1,630 £+ 1,330 27.9 64
ULI31A 8.0 114 £108 1,470 £ 1,190 28.5 59.2
gB 2.0 472 +£2.77 26.7£13.6 NC 1.18
gH 2.0 3.92+2.19 37.6+11.0 NC 1.51
gL 2.0 3.23+1.84 29.2+£9.75 NC 1.25
Eye 1.24
UL128 2.0 3.91+2.19 345+12.2 NC 1.43
UL130 2.0 3.61+2.14 21.3+11.0 NC 0.838
ULI31A 2.0 343 +£1.96 31.1£10.2 NC 1.26
oB NC NC NC NC NC
gH 8.0 0.548 £0.107 994 £1.85 NC 0.400
gL 8.0 0.220 £ 0.0907 2.96 £1.05 NC 0.127
Heart NR
UL128 8.0 0.276 £0.113 4.49 +£1.51 NC 0.186
UL130 NC NC NC NC NC
UL131A 8.0 0.312 +£0.0896 3.71+£1.02 NC 0.150
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% 2.6.4.4-3 M1 Sprague Dawley 5 k1= mRNA-1647 100 ug Z HEHARIER L& 2O MBI 1T 2 EWE

SA—=5 (&)

AUC((H) Ratio

AUC . Ratio (Tissue/Plasma)

Matrix mRNA Construct Tmax (h)? Cpax (ng/mL)? AUCq.,, (ng x h/mL)*"| Ty, (h)** (Tissue/Plasma) Average
gB 2.0 1,770 + 803 27,100 + 4,880 13.5 1190
gH 2.0 1,720 + 828 26,100 + 4,700 17.1 1050
L . gL 2.0 1,310 + 638 20,900 + 3,720 15.2 893
Injection site, muscle 939
UL128 2.0 1,620 + 720 25,300 £ 4,090 14.9 1050
UL130 2.0 1,630+ 777 24,500 £ 4,240 13.8 961
ULI31A 8.0 427 £ 210 12,100 + 2,830 15.0 487
¢B NC NC NC NC NC
gH 8.0 0.0800 + 0.0490 2.06 £1.04 NC 0.0827
. gL 2.0 0.0700 £ 0.0429 0.720 £0.472 NC 0.0308
Jejunum NR
UL128 NC NC NC NC NC
UL130 NC NC NC NC NC
ULI31A NC NC NC NC NC
¢B NC NC NC NC NC
gH NC NC NC NC NC
. gL NC NC NC NC NC
Kidney NR
UL128 NC NC NC NC NC
UL130 NC NC NC NC NC
ULI31A NC NC NC NC NC
gB 2.0 2.16 £1.21 8.65 +4.83 NC 0.381
gH 2.0 2.12+0.982 16.8 +4.15 NC 0.674
. gL 2.0 1.30 £ 0.432 11.0+2.37 NC 0.470
Liver 0.499
UL128 2.0 2.00+0.814 13.7+£3.72 NC 0.570
UL130 2.0 1.87+1.01 7.46 +4.04 NC 0.293
ULI31A 2.0 1.99 £0.928 13.9+4.04 NC 0.562
B NC NC NC NC NC
gH 8.0 0.442 £0.130 8.04 £ 1.96 NC 0.323
gL 8.0 0.274 £0.0984 345+1.12 NC 0.148
Lung NR
UL128 8.0 0.340+£0.129 540+ 1.74 NC 0.224
UL130 8.0 0.188 +£0.188 2.07 £2.07 NC 0.0812
ULI31A 8.0 0.310+0.111 4.86 +£1.49 NC 0.196
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% 2.6.4.4-3 M1 Sprague Dawley 5 k1= mRNA-1647 100 ug Z HEHARIER L& 2O MBI 1T 2 EWE

BT A—4 (&)

AUC . Ratio AUC . Ratio (Tissue/Plasma)
Matrix mRNA Construct Tmax (h)? Cpax (ng/mL)? AUCq.,, (ng x h/mL)*"| Ty, (h)** (Tissue/Plasma) Average
¢B 2.0 260+ 121 5,850 + 949 33.5 257
gH 8.0 206 +51.6 4,860 + 722 38.2 195
i gL 2.0 175+ 81.9 3,460 £ 538 36.3 148
Proximal lymph nodes 201
UL128 8.0 246 £ 66.6 5,190 £ 875 32.8 215
UL130 8.0 252 +£67.2 5,240 + 881 35.7 206
ULI31A 2.0 225+ 106 4,600 £719 32.2 185
¢B 2.0 7.36 +3.81 460 £52.9 46.9 20.2
gH 24.0 5.63 £1.28 371 +39.5 83.0 14.9
gL 8.0 3.83 £1.04 196 £21.0 68.2 8.36
Spleen 13.4
UL128 24.0 4.87+122 297 +34.8 68.8 12.3
UL130 8.0 5.03£1.41 288 +£33.0 64.9 11.3
ULI31A 2.0 5.10+2.64 277 £33.1 46.2 11.2
¢B NC NC NC NC NC
gH 8.0 0.110 £ 0.0696 3.49+1.59 NC 0.140
gl 8.0 0.0800 + 0.0499 2.07+£1.19 NC 0.0886
Stomach NR
UL128 24.0 0.102 £ 0.0648 2.85+1.47 NC 0.118
UL130 NC NC NC NC NC
ULI31A 24.0 0.0980 £ 0.0634 2.53+1.39 NC 0.102
¢B 2.0 1.16£0.719 4.64 +£2.88 NC 0.204
gH 2.0 1.11 £0.480 5.52+2.20 NC 0.222
gL 8.0 0.420 +£0.335 6.08 +3.73 NC 0.260
Testes 0.209
UL128 2.0 0.946 + 0.397 4,73 £1.85 NC 0.196
UL130 2.0 0.682 +0.442 2,73 £ 1.77 NC 0.107
ULI31A 2.0 0.872 +£0.380 454 +1.85 NC 0.183

Abbreviations: gB = glycoprotein B; gH = glycoprotein H; gL = glycoprotein L; IM = intramuscular; NC = not calculable (insufficient data points above the lower limit of quantitation); NR = not reported

(some constructs measured all samples as below limit of quantitation).
* Tmax and Ty, data reported as the mean; Cpax and AUCo.) data reported as the mean + standard error.

® For the bone marrow, brain, jejunum, heart, liver, lung, stomach, and testes, AUC . was calculated using less than 3 quantifiable mean concentrations and therefore is an estimate.

° Due to the lack of a distinct elimination phase in plasma, the T, of the mRNA constructs could not be calculated; however, the T, was estimated to range from 2.7 to 3.8 hours.

4 For AUC o) Ratio, samples listed as NC were not calculable because all samples were below limit of quantitation.

Source: Report 5002121 Amendment 1 (Appendix 8, Table 2 and Table 3)
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2.6.4.5 &
mRNA-1273 O & T3 2 3BR IT 55 S LTV 7Zeu,

2.6.4.6 Heittt
mRNA-1273 O e A2 #5923 I3 550 S LTV 7Zeuy,

2.6.4.7 RYBREFHENHEEER
mRNA-1273 O R ENRE A EEM R AR 2 a4 2 sl =i S h Toen,

2.6.4.8 T DD EMEEEAER
mRNA-1273 O Z O D B RERER X520 S AL Tur7guy,

2.6.49 ERRUKEHR

LNP CHFIL L7 mRNA U 7 F > OAKRNSAAIL, LNP OFEICIKFT 2 EE 2615
728, [A—#K D LNP NIZ/F/ET 5 mRNA (mRNA-1273 % O mRNA-1647 %5) (X ROy
fizwdEFPHREND, TDOZH, mRNA-1273 OAEKRN AR OFHmIZ L, FEED SM-102 &
A LNP CTHAML L7 mRNA UV 7 5> Tdh 5 mRNA-1647 O Sprague Dawley 7 -~ k% H
W2 RN AR (GLP FEE ) 2RI L7z, 4 mRNA ORI, Wi b Bl Tix LLOQ
K TH T2, TN LT2IiZ e A EDOFKE T LLOQ % k- 7=,

MLOFHFANEER T 7 F 2 L RIS, mRNA BEIBREHA TR b Em <. RWTEMN (B

) U 8L M () OV VoRHIOIETH Y U SR EN LTI E —B LT,
B OMEE & PR L OIRICE T D AUC OFE Mgt 1.0 2 kR~ 7=,

AMHE O T (TR 2 BRI, HEE Tip 12 2.7~3.8 B CTH - 72, BBEEOH VMM T
1E. Coax [TEEFE 2~24 FE . CTH o7, 6 FEFHT T mRNA OEAEREKIZIIT D T, D
TEHMED DM Uiz Ty bk, RSN (FFA) T 14.9 BERE, 067 () U > SHiT 34.8
WP, mAL () U o 3T 310 BRE. MR T 63.0 Bl T - 7=,

L LT, #H L7z mRNA-1647 © 5 b @@L~ 3 2 B ST~ s <
F72. TXTD mRNA O Ty O FEEIEN 14.9~63.0 K] TH o 72 fH BERERAL) | Thn (B
) U U oNEL mAL (W) U 2 E R ORI LA O FR K CIEVL 4L mRNA & 1~3 AT
B En/a< o7, LNP THRIENL L7 mRNA U 7 F > OERNARIL, LNP ORI
FIaEtBEZoN5, Lzn-> T, [F—H#D LNP NICTEET 5 mRNA (mRNA-1273 KO
mRNA-1647 %) b [ERICHAT 5 & PRREND,

2.6.4.10 B%
HEIARLEOAIIZED S,

10
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2.6.5 BB R I BRI B R e 2
2.6.5.1 FEMENREERER © — B aR 2
2652 SHAERUVNY T =23 VBB e 3
2.6.5.3 EMENREER : BHEIESEDIRIL ..o 4
2.6.5.4 EMENREHER - RIELSEDIRIL .o 4
2.6.5.5 BB B A R 0 T e 5
2.6.5.6 EMENAE R ER « AU e 9
2.6.5.7 FEMENREERER « B e 9
2.6.5.8 EMENREEER - BMHEEAIER oo 9
2.6.5.9 ZEMENREERER © T DM ..o 9
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§
Method of Location in %
Type of Study Test Article Test System Administration Testing Facility Report Number eCTD ﬁ
Distribution S
Single Dose IM tissue mRNA-1647* Rat, Sprague Dawley Single IM Dose 5002121 Amendment 1 4.2.2.3-1 £
distribution study in male (R e
Sprague Dawley rats , Canada st
Abbreviations: CMV = cytomegalovirus; gB = glycoprotein B; gH = glycoprotein; gL = glycoprotein L; eCTD = electronic common technical document; IM = intramuscular; mRNA = messenger RNA.
*mRNA-1647 contains 6 mRNAs that encode the full-length CMV gB and the pentameric gH/gL/UL128/UL130/UL131A glycoprotein complex. The 6 mRNAs are combined at a target mass ratio of 1:1:1:1:1:1
in a mixture of 4 lipids (SM-102, PEG2000-DMG, cholesterol, and DSPC).
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2652 A AERUVONYY T— 3 VB

Species/ Analyte Calibration Range Type of Assay Method Noteworthy Details (Qualification®) GLP Compliance Report
Sample Utilized Number
Matrix
Rat/plasma mRNA-1647 | The LLOQs for plasma bDNA QuantiGene 2.0 | A multiplex bDNA assay is a hybridization-based | No 5002121
and tissues and tissues were set at multiplex Plex assay method that combines multi-analyte profiling beads Amendment 1
0.05 ng/mL for the gB and | assay and bDNA signal amplification to enable the

UL130 constructs and
0.01 ng/mL for the gH,
gL, UL128, and UL131A
constructs.

detection and quantitation of multiple RNA targets
simultaneously. After preparation, a sample is
combined with an array of fluorescent microspheres
(capture beads) and probe sets specific for each
RNA molecule of interest and allowed to incubate
overnight. The capture beads are used as a support
to capture RNA molecules, and the probe sets are
used to quantify multiple target-specific RNA
molecules within a single sample. Signal
amplification is mediated by DNA amplification
molecules that hybridize to one of the synthetic
probes within each RNA-specific probe set. The
capture beads are hybridized with pre-amplifier,
amplifier, and label probe solutions. The label
probes bind to streptavidin-conjugated
R-phycoerythrin, and the resulting fluorescence
signal associated with individual capture beads is
read on a Luminex® flow cytometer. The signal is
reported as the median fluorescence intensity and is
proportional to the number of target RNA
molecules present in the sample.

Abbreviations: bDNA = branched DNA; gB = glycoprotein B; gH = glycoprotein H; gL = glycoprotein L; GLP = Good Laboratory Practice; LLOQ = lower limit of quantification.

* The method was not formally validated.
Source: Report 5002121 Amendment 1.
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2.6.5.5 EYENRE

R 0

Study Title: A single dose intramuscular injection tissue distribution study of mRNA-1647 in male Sprague-Dawley rats
Location in eCTD: 4.2.2.3

Species/Strain/Sex: Rat/Sprague Dawley/male
Number per Group: 5 animals terminated per time point (35 total)

Feeding Condition: Ad libitum
Plasma and Tissue Collection Time Points: 0 (pre-dose), 2, 8, 24, 48, 72, and 120 h post-dose

Dose Level: 100 pg

Report Number: 5002121 Amendment 1
Vehicle/Formulation: PBS, pH 7.2

GLP Study: No

Test Article: mRNA-1647

Sample Matrix: Plasma and tissues
Analyte: mRNA-1647 (6 mRNA constructs)

Pharmacokinetic Parameters

Sample Matrix | mRNA Construct Tpax (h)* Cunax (ng/mL)* | AUC(y (ng x /mL)*® | Ty, (h)™ (ﬁ:ifé‘;‘lﬁlﬁnt':)d (Tissu‘zgf:;';;azgemge
Plasma ¢B 2.0 2.02+£0.181 22.7+3.77 NC NA
gH 2.0 1.91+0.187 24.9+4.49 NC NA
gL 2.0 1.74 £0.177 23.4+4.07 NC NA NA
UL128 2.0 1.66 £ 0.151 24.1 £4.44 NC NA
ULI130 2.0 2.30+0.621 25.5+4.65 NC NA
ULI31A 2.0 1.60 £ 0.153 24.8 +4.59 NC NA
Tissue
Bone marrow gB NC NC NC NC NC
¢H 8.0 0.254 £0.0871 7.85+£2.03 NC 0.316
gL 8.0 0.224 £ 0.0920 2,78 £1.03 NC 0.119 NR
UL128 8.0 0.292 £0.120 3.53+£1.33 NC 0.147
UL130 NC NC NC NC NC
ULI31A 8.0 0.186 = 0.0829 2.05+0912 NC 0.0825
Brain ¢B NC NC NC NC NC
gH 24.0 0.0800 +0.0491 2.19+1.08 NC 0.0880
gL 2.0 0.0360 £ 0.0360 0.144 +£0.144 NC 0.00615 NR
UL128 2.0 0.0340 +0.0340 0.136 £0.136 NC 0.00564
ULI130 NC NC NC NC NC
ULI31A NC NC NC NC NC
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2.6.5.5 EYERE

AER o (B E)

Pharmacokinetic Parameters

Sample Matrix mRNA Construct Tmax (h)?* Chax (ng/mL)* AUC 4. (ng x h/mL)™" Ty (W)™ ("l{&islisg;-r?lfsz;ntl:)d (Tissui}i’féz-;:l;azgerage
Distal lymph node ¢B 8.0 108 £ 101 1,460 + 1,110 31.6 64.1
gH 8.0 110 £102 1,490 + 1,130 36.2 59.8
gL 8.0 117 £109 1,460 + 1,200 30.6 62.6 62.8
UL128 8.0 125+ 117 1,620 + 1,290 32.1 67.1
UL130 8.0 129 £ 121 1,630 £ 1,330 27.9 64
ULI131A 8.0 114 £ 108 1,470 + 1,190 28.5 59.2
Eye ¢B 2.0 4.72+£2.77 26.7+13.6 NC 1.18
gH 2.0 3.92+2.19 37.6£11.0 NC 1.51
gL 2.0 3.23+1.84 29.2+£9.75 NC 1.25 124
UL128 2.0 391+2.19 345+£12.2 NC 1.43
UL130 2.0 3.61 £2.14 21.3+11.0 NC 0.838
ULI131A 2.0 3.43 £1.96 31.1 £10.2 NC 1.26
Heart gB NC NC NC NC NC
¢H 8.0 0.548 £0.107 9.94 £ 1.85 NC 0.400
gL 8.0 0.220 + 0.0907 2.96 £ 1.05 NC 0.127 NR
UL128 8.0 0.276 £0.113 4.49 £1.51 NC 0.186
UL130 NC NC NC NC NC
ULI31A 8.0 0.312 +£0.0896 3.71 £1.02 NC 0.150
Injection site, muscle e¢B 2.0 1,770 + 803 27,100 + 4,880 13.5 1190
¢H 2.0 1,720 + 828 26,100 £ 4,700 17.1 1050
gL 2.0 1,310 + 638 20,900 + 3,720 15.2 893 939
UL128 2.0 1,620 + 720 25,300 + 4,090 14.9 1050
UL130 2.0 1,630 + 777 24,500 £ 4,240 13.8 961
ULI31A 8.0 427 £ 210 12,100 £ 2,830 15.0 487
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2.6.5.5 EYERE

AER o (B E)

Pharmacokinetic Parameters

Sample Matrix mRNA Construct Tmax (h)?* Cinax (ng/mL)? AUC 4. (ng x h/mL)™" Ty (W)™ ("l{&islisg;-r?lfsz;ntl:)d (Tissui}i’féz-;:l;azgerage
Jejunum ¢B NC NC NC NC NC
gH 8.0 0.0800 + 0.0490 2.06+1.04 NC 0.0827
gL 2.0 0.0700 £ 0.0429 0.720 +£0.472 NC 0.0308 NR
UL128 NC NC NC NC NC
ULI130 NC NC NC NC NC
ULI31A NC NC NC NC NC
Kidney gB NC NC NC NC NC
¢H NC NC NC NC NC
gL NC NC NC NC NC NR
UL128 NC NC NC NC NC
UL130 NC NC NC NC NC
ULI31A NC NC NC NC NC
Liver ¢B 2.0 2.16+1.21 8.65 +£4.83 NC 0.381
gH 2.0 2.12+0.982 16.8 £4.15 NC 0.674
gL 2.0 1.30+0.432 11.0+2.37 NC 0.470 0.499
UL128 2.0 2.00+0.814 13.7+3.72 NC 0.570
ULI130 2.0 1.87 =£1.01 7.46 +4.04 NC 0.293
ULI131A 2.0 1.99 £0.928 13.9+£4.04 NC 0.562
Lung gB NC NC NC NC NC
¢H 8.0 0.442 £0.130 8.04 £ 1.96 NC 0.323
gL 8.0 0.274 £ 0.0984 345+1.12 NC 0.148 NR
UL128 8.0 0.340 £0.129 540+1.74 NC 0.224
UL130 8.0 0.188 +£0.188 2.07+£2.07 NC 0.0812
ULI31A 8.0 0.310+£0.111 4.86 +1.49 NC 0.196
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2.6.5.5 ENBERR : H7 (HD) >
Pharmacokinetic Parameters é
Sample Matrix mRNA Construct Tomax (h)* Conay (ng/mL)* AUC(y. (ng x h/mL)™" T2 (W)™ (ﬁiﬁé‘;ﬁlfsi::)d (Tissut}i’?z:(;-rt:):})azg erage ©
Proximal lymph node ¢B 2.0 260 + 121 5,850 + 949 335 257
gH 8.0 206 +51.6 4,860 + 722 38.2 195
gL 2.0 175 £ 81.9 3,460 + 538 36.3 148 201
UL128 8.0 246 + 66.6 5,190 + 875 32.8 215
UL130 8.0 252 +67.2 5,240 + 881 35.7 206
ULI31A 2.0 225+ 106 4,600 + 719 32.2 185
Spleen gB 2.0 7.36 £3.81 460 + 52.9 46.9 20.2
¢H 24.0 5.63 £1.28 371 +39.5 83.0 14.9
gL 8.0 3.83+1.04 196 +21.0 68.2 8.36 134
UL128 24.0 4.87+1.22 297 +34.8 68.8 12.3
UL130 8.0 5.03£1.41 288 +33.0 64.9 11.3
ULI131A 2.0 5.10 +2.64 277 +33.1 46.2 11.2
Stomach ¢B NC NC NC NC NC
gH 8.0 0.110 + 0.0696 3.49+1.59 NC 0.140
gL 8.0 0.0800 + 0.0499 2.07+1.19 NC 0.0886 NR
UL128 24.0 0.102 £ 0.0648 2.85+1.47 NC 0.118
UL130 NC NC NC NC NC
ULI31A 24.0 0.0980 + 0.0634 2.53+1.39 NC 0.102
Testes gB 2.0 1.16 £ 0.719 4.64 +2.88 NC 0.204
eH 2.0 1.11 + 0.480 5.524+2.20 NC 0.222
gL 8.0 0.420 £0.335 6.08 +3.73 NC 0.260 0.209
UL128 2.0 0.946 +0.397 4.73 +1.85 NC 0.196
UL130 2.0 0.682 £ 0.442 2.73+1.77 NC 0.107
ULI131A 2.0 0.872 £ 0.380 4.54 +1.85 NC 0.183

Abbreviations: eCTD = electronic common technical document; gB = glycoprotein B; gH = glycoprotein H; gL = glycoprotein L; GLP = Good Laboratory Practice; mRNA = messenger RNA; NA = not
applicable; NC = not calculable (insufficient data points above lower limit of quantitation); NR = not reported (some constructs measured all samples as below limit of quantitation); PBS = phosphate-buffered

saline.

* Tmax and Ty, data reported as the mean; Cpax and AUC . data reported as the mean + standard error.

® For the bone marrow, brain, jejunum, heart, liver, lung, stomach, and testes, AUC .y was calculated using less than 3 quantifiable mean concentrations and therefore is an estimate.
¢ Due to the lack of a distinct elimination phase in plasma, the Ty, of the mRNA constructs could not be calculated; however, the T, was estimated to range from 2.7 to 3.8 hours.

4 For AUC ., Ratio, samples listed as NC were not calculable because all samples were below limit of quantitation.

Source: Report 5002121 Amendment 1 (Appendix 8, Table 2 and Table 3).
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