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Ooooao
# 1. 12,13-FeRAL 7 F VRO 7 a7 2K, (BH)TVRY—A0VY— AR
REREER TR
YR=% C-23 fric C-3p-OH £® | C-28-OH EDptK{LhE i
PVFEREE | RA{CHERE
E 0
/a7
NP-017777 FIrIr= Gal-(1—2)-[Xyl- | Xyl-(1—4)-Rha-(1—2)-[R(—4)]-Fuc- (R
(1—3)]-GlcA- | =4E-ARFIHZ )
NP-017778 FIIr= Gal-(1—=2)-[Xyl- | Xyl-(1—4)-Rha-(1—2)-[R-(—4)]-Fuc- (R
(1=3)]-GlcA- | =4Z-ARFTHE )
NP-017774 FIIr= Gal-(1—=2)-[Xyl- | Xyl-(1—=4)-[Gal-(1—3)]-Rha-(1—2)-4-
(1—3)]-GlcA- | OAc-Fuc-
NP-018110°, |F7I5= Gal-(1—=2)-[Xyl- | Xyl-(1=4)-[Glc-(1—3)]-Rha-(1—2)-3,4-
NP-0177724 (173)]-GlcA- | -OAc-Fuc-
NP-018109 FIIr=> Gal-(1—2)-[Xyl- | Xyl-(1—4)-[Glc-(1—3)]-Rha-(1—2)-[R-
(1=3)]-GlcA- | (—4)]-3-OAc-Fuc- (R = 4E-
ALFUHE )
NP-017888 FIrIr=y Gal-(1—2)-[Xyl- | Gle-(1—3)-Xyl-(1—=4)-[Glc-(1—3)]-Rha-
(173)]-GlcA- | (1—2)-4-OAc-Fuc-
oooooad
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0oooo
NP-017889 ¥y Gal-(1—2)-[Xyl- | Gle-(1—3)-Xyl-(1—4)-Rha-(1—2)-4-
(1—3)]-GlcA- OAc-Fuc-
NP-018108 FIIFr=v Gal-(1=2)-[Xyl- | Ara/Xyl-(1—3)-Ara/Xyl-(1—4)-Rha/Fuc-
(1—3)]-GlcA- | (1—>2)-[4-OAc-Rha/Fuc-(1—>4)]-Rha/Fuc-
SA1641% AE |FFIFr = Gal-(1=2)-[Xyl- | Xyl-(1—3)-Xyl-(1—4)-Rha-(1—2)-[Qui-
X550 (1—3)]-GlcA- | (1—4)]-Fuc-
SO1658 FArIFr=r Gal-(1—2)-[Xyl- | Gle-(1—3)-[Xyl-(13)-Xyl-(1—4)]-Rha-
(1—3)]-GlcA- | (1—2)-Fuc-
FIITRAY | FIIF= Gal-(1=4)-Gle | Xyl-(1=3)-Fuc-(1—=4)-[ Xyl-(1—=3)-Xyl-
(1—4)-[Ara-(1— | (1—3)]-Rha-
3)]-GlcA-
RN FIIFr=y L3V 130
=
HAIVTHR | F5E Gal-(1—2)-[Xyl- | Gle-(1—>3)-[Xyl-(1—4)]-Rha-(1—2)-Fuc-
=> 1 (Gypl) (1—3)]-GlcA-
NP-017674 T Gal-(1—2)-[Xyl- | Api-(1—3)-Xyl-(1—4)-[Glc-(1—3)]-Rha-
(1—3)]-GlcA- | (1—2)-Fuc-
NP-017810 FI Gal-(1—=2)-[Xyl- | Xyl-(1—=4)-[Gal-(1—3)]-Rha-(1—2)-Fuc-
(1—3)]-GleA-
AGl1 FIH Gal-(1—2)-[Xyl- | Xyl-(1—4)-[Glc-(1—3)]-Rha-(1—2)-Fuc-
(1—=3)]-GlcA-
NP-003881 FIH Gal-(1—2)-[Xyl- | Ara/Xyl-(1—4)-Rha/Fuc-(1—4)-[Glc/Gal-
(1—=3)]-GleA- | (1—2)]-Fuc-
NP-017676 FI Gal-(1—=2)-[Xyl- | Api-(1—3)-Xyl-(1—4)-[Glc-(1—3)]-Rha-
(1—=3)]-GlcA- | (1—2)-[R-(—4)]-Fuc-
(R = 5-0-[5-0-Ara/Api-3,5-PEROF -
6-AFIN-F 25 )13 5-PkRnF-
6-AFI-F 05 E)
NP-017677 FI7 Gal-(1=2)-[Xyl- | Api-(1—3)-Xyl-(1—4)-Rha-(1—2)-[R-(—
(1—3)]-GlcA- | 4]-Fuc-
(R = 5-0-[5-0-Ara/Api-3,5-PEROF -
6-AFN-F 25 ) IV]-3 5-PERaF -
6-AFIN-F 5 )
NP-017706 FIHE Gal-(1—2)-[Xyl- | Api-(1—3)-Xyl-(1—=4)-Rha-(1—=2)-[Rha-
(173)]-GlcA- | (1—3)]-4-OAc-Fuc-
NP-017705 F Ik Gal-(1—2)-[Xyl- | Api-(1—3)-Xyl-(1—4)-[Glc-(1—3)]-Rha-
(1—=3)]-GlcA- | (1—2)-[Rha-(1—3)]-4-OAc-Fuc-
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ogoaoad

NP-017773  |F*5% Gal-(1-2)-[Xyl- | 6-OAc-Gle-(1—3)-Xyl-(1—4)-Rha-
(1-3)]-GlcA- | (1—2)-[3-OAc-Rha-(1—3)]-Fuc-

NP-017775  |¥J# Gal-(1—2)-[Xyl- | Gle-(1—3)-Xyl-(1—4)-Rha-(1—=2)-
(1-3)]-GlcA-  |[3-OAc--Rha-(1—3)]-Fuc-

SA1657 FIH Gal-(1—2)-[Xyl- | Xyl-(1—3)-Xyl-(1—4)-Rha-(1—2)-
(1—3)]-GlcA- | [Qui-(1—4)]-Fuc-

AG2 FT Gal-(1—2)-[Xyl- | Gle-(1—3)-[Xyl-(1—4)]-Rha-(1—
(1—-3)]-GlcA-  [2)-[Qui-(1—4)]-Fuc-

GE1741 FI% Gal-(1-2)-[Xyl- | Xyl-(1—3)-Xyl-(1—4)-Rha-(1-2)-
(1-3)]-GlcA-  |[3.4-¥-0OAc-Qui-(1—4)]-Fuc-

S01542 FIik Gal-(1—2)-[Xyl- | Gle-(1—3)-[Xyl-(1—4)]-Rha-(1—
(1—3)]-GlcA-  |2)-Fuc-

SO1584 FI Gal-(1=2)-[Xyl- | 6-OA¢-Gle-(1—3)-[Xyl-(1—4)]-
(1—3)]-GlcA- | Rha-(1—2)-Fuc-

SO1674 FJik Gal-(1=2)-[Xyl- | Gle-(1—3)-[Xyl-(1—3)-Xyl-(1—
(1—3)]-GlcA-  |4)]-Rha-(1—2)-Fuc-

SO1700% FJik Gal-(1-2)-[Xyl- | Xyl-(1—4)-Rha-(1-2)-[Xyl-(1—3)-
(1—3)]-GleA- | 4-OAc-Qui-(1—4)]-Fuc-

YRFIUFIE | FTiE Gal-(1—2)-[Xyl- | Xyl-(1—3)-Xyl-(1—~>4)-Rha-(1—2)-

B" (1—3)]-GlcA- | [4-OAc-Qui-(1—4)]-Fuc-

S01730% FS Gal-(1—2)-[Xyl- | Gle-(1—3)-Xyl-(1—4)-Rha-(1—2)-
(1—-3)]-GlcA- | [-4-0Ac-Qui-(1—4)]-Fuc-

S01772% FI Gal-(1—2)-[Xyl- | 6-OAc-Gle-(1—3)-[Xyl-(1—4)]-
(1-3)]-GlcA- | Rha-(1—2)-[4-OAc-Qui-(1—4)]-

Fuc--

SO1832Y (7o | 5% Gal-(1—2)-[Xyl- | Xyl-(1—3)-Xyl-(1—4)-Rha-(1—2)-

rAE (1-3)]-GlcA- | [Xyl-(1—3)-4-OAc-Qui-(1—4)]-

SO1831) Fuc-

=HRFUAy

KA

SO1861 (B | FTk Gal-(1—2)-[Xyl- | Gle-(1—3)-Xyl-(1—4)-Rha-(1—2)-

obkAb (1-3)]-GlcA- | [Xyl-(1—3)-4-OAc-Qui-(1—4)]-

SO1862) Fuc-

SO1862 (1 | F5# Gal-(1-2)-[Xyl- | Glc-(1—3)-Xyl-(1—4)-Rha-(1—2)-

NZ [ (1-3)]-GleA- | [Xyl-(1—3)-4-OAc-Qui-(1—4)]-

SO1861), % Fuc-

PRI ZRF

(Sapofectosid)

5)

SO1904% FI% Gal-(1=2)-[Xyl- | 6-OAc-Gle-(1—3)-[Xyl-(1—4)]-
(1-3)]-GlcA- | Rha-(1—2)-[Xyl-(1—3)-4-OAc-

Qui-(1—4)]-Fuc-
Dooooao
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QS-7 (4
QS1861)

F I

(34)

Gal-(1-2)-[Xyl-
(1-3)]-GleA-

JP 2025-500481 A 2025.1.9

Ap1/Xyl-(1—3)-Xyl-(1=4)-[Gle-(1
—3)]-Rha-(1—2)-[Rha-(1—3)]-
40Ac-Fuc-

QS-7 api (§144
QS1862)

F Ik

Gal-(1-2)-[Xyl-
(1-3)]-GleA-

Api-(1=3)-Xyl-(1=4)-[Gle-(1—
3)]-Rha-(1—2)-[Rha-(1—3)]-40Ac-
Fuc-

QS-17

FIM

Gal-(1—2)-[ Xyl-
(1-3)]-GleA-

Api/Xyl-(1=3)-Xyl-(1—>4)-[ Gle~(1
—3)]-Rha-(1—=2)-[R-(—4)]-Fuc-

(R = 5-0-[5-O-Rha-(1—2)-Ara/Api-
3.5-CEROF-6-AFIV-A 2% )4
V]-3.5-CEROFL-6-AF N -A 25
)

QS-18

F S0k

Gal-(1—2)-[Xyl-
(1—3)]-GlcA-

Api/Xyl-(1=3)-Xyl-(1=4)-[Gle~(1
—3)]-Rha-(1-2)-[R-(—4)]-Fuc-
(R = 5-0-[5-0-Ara/Api-3,5-YERO
FL-6-AFIV-AHTY I1IV]-3,5-DER
OF-6-AF V-2 O F )

QS-21 A-apio

FIR

Gal-(1—=2)-[Xyl-
(1-3)]-GleA-

Api-(1=3)-Xyl-(1—4)-Rha-(1—2)-
[R-(—4)]-Fuc-

(R = 5-O-[5-0-Ara/Api-3,5-YERO
FL-6-AFIN-A25 ) 1V]-3.5-DER
O -6-AF I -A 27 8)

QS-21 A-xylo

FIM

Gal-(1-2)-[Xyl-
(1-3)]-GleA-

Xyl-(1—3)-Xyl-(1—4)-Rha-(1—2)-
[R-(—4)]-Fuc-

(R = 5-O-[5-O-Ara/Api-3,5-> kRO
F-6-AFI-F 05 I 1)V]-3,5-PER
OF-6-AFINV-F 25 HE)

QS-21 B-apio

FIMR

Gal-(1=2)-[Xyl-
(1-3)]-GleA-

Api-(1—3)-Xyl-(1—4)-Rha-(1—2)-
[R-(—3)]-Fuc-

(R = 5-0-[5-O-Ara/Api-3,5-2ERO
F-6-AFI-A U5 ) 1IV]-3,5-PEF
OF-6-AFIN-F 25 BE)

QS-21 B-xylo

FIM

Gal-(1—2)-[Xyl-
(1—3)]-GlcA-

Xyl-(1-3)-Xyl-(1=4)-Rha-(1=2)-
[R-(—3)]-Fuc-

(R = 5-0-[5-O-Ara/Api-3,5-PERO
FL-6-AF V-2 )IV]-3,5-VER
OF3-6-AF)V-A 25 )

QS-21

FI1k

Gal-(1—2)-[Xyl-
(1-3)]-GlcA-

TZVIATBFHIOMEICRIL T,
QS-21 A-apio, A-xylo, B-apio, B-
xylo DWW TREN S BRI DOHL
AEHDHYE ((Scheme Q)ELTRINDS
WHiEbELZHOIL)
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Ooooao
FYOUATEY |FT8 Gal-(1=2)-[Xyl- | [4.6-F-0Ac-Gle-(1-3)]-[Xyl-(1—
KE (AG1856, (1=3)]-GleA- | 4)]-Rha-(1—2)-[3.4--OAc-Qui-(1
AG2.8)? —4)]-Fuc-

a, b: 5254003, FICHEORRLHEHAZHRY

c, d: BB AN FUMBORLHEHAZRT

1) Jia et al., Major Triterpenoid Saponins from Saponaria officinalis (BRI HRD I

BRRIF IR IARERZY), J. Nat. Prod. 1998, 61, 11, 1368-1373, Publication Date:

September 19, 1998, https://do1.org/10.1021/np980167u

2) YV OATFEIRE (4 AG1856 Xid AG2.8)DHElE, J. Clochard et al, A new

acetylated triterpene saponin from Agrostemma githago L.. modulates gene delivery

efficiently and shows a high cellular tolerance (AhF 2 /T MK OFHHR 7 2F LRI T IV

NUPRZ LB G R RSN RNSHE L, Uitz 79), International Journal of

Pharmaceutics, Volume 589, 15 November 2020, 119822 DX 4 iIZfEREN5S,

3) SO1700, SO1730, SO1772, SO1904 OH%ELE, Moniuszko-Szajwaj et al., Highly Polar

Triterpenoid Saponins from the Roots of Saponaria officinalis L. (Y5 O HR O

HTHVWEEOR TR ARYTHRZ), Helv. Chim. Acta, V99, pp. 347 - 354, 2016

(doi.org/10.1002/hlca.201500224)IZ# "IN 5.

4 FAE, ATFESROIE:

- Dr Stefan Bottger (2013)iZ&%imi3: Untersuchungen zur synergistischen
Zytotoxizitat zwischen Saponinen und Ribosomen inaktivierenden Proteinen Typ
) 36)

- Sama et al., Structure-Activity Relationship of Transfection-Modulating
Saponins - A Pursuit for the Optimal Gene Trafficker(b7> A7 27> a itk
R OEETEEOBIR - BalRE G TR R OHESR), Planta Med. Volume 85,
pp. 513-518, 2019 (doi: 10.1055/a-0863-4795) B T

- Fuchs et al., Glycosylated Triterpenoids as Endosomal Escape Enhancers in
Targeted Tumor Therapies (B EEBHIEICH TSR — AR REEFIELTO
ZV 2 ALRITIVR )L R$H), Biomedicine, Volume 5, issue 14, 2017
(do1:10.3390/biomedicines5020014).

5) Sama et al., Sapofectosid - Ensuring non-toxic and effective DNA and RNA delivery
(UAR72 7R - EHEOA R DNA KU RNA E#EZHEFEITT D), International
Journal of Pharmaceutics, Volume 534, Issues 1-2, 20 December 2017, Pages 195-
205 (dx.doi.org/10.1016/j.ijpharm.2017.10.016) }s T* Moniuszko-Szajwaj et al.,
Highly Polar Triterpenoid Saponins from the Roots of Saponaria officinalis L. (¥
RV OO TERWEIEOR) T IR A RYHR=), Helv. Chim. Acta, V99,
pp. 347 - 354, 2016 (doi.org/10.1002/hlca.201500224),

6) BIZIE. PLFEZIROIE: doi:10.1016/s0040-4039(01)90658-6, Tetrahedron Letters
No. 8, pp. 477-482, 1963 B U'pubchem .ncbi.nlm.nih.gov/compound/Gipsoside
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R fakE
hCD71ERICD71HiE BioXcell
S01861-SC-RLT3IR Symeres

DMD-PMO(1)-5"-88-7 3K (5" -DMD-PMO(1))

Gene Tools

DMD-PMO(1)-SS-7 3K (3’ -DMD-PMO(1))

Gene Tools

DMD-PMO(2)-88-7 3K (3’ -DMD-PMO(2))

Gene Tools

DMD-PMO(3)-85-7 3K (3’ -DMD-PMO(3))

Gene Tools

DMD-PMO(4)-88-7 32K (3’ -DMD-PMO(4))

Gene Tools

DMD-PMO(3)-85-7 3K (3"-DMD-PMO(3)) Gene Tools
DMD-ASO-FZ =) (5”-DMD-ASO) Hanugen Therapeutics Pvt Ltd
YFHikbgG - HRP Southern Biotech

YFHikbk - HRP

Southern Biotech

d2Pak—a AR (1BS pH 7.5)

Fleet Bioprocessing Ltd

&)W wAPBS pH 7.5

Fleet Bioprocessing Ltd

SECrWHiE il (DPBS:IPA 85:15)

Fleet Bioprocessing Ltd

6MZ 7 =T HCI

Fleet Bioprocessing Ltd

0.5M NaOH

Fleet Bioprocessing Ltd

PBS-T (¥ )VAwIPBS pH 7.5 Tween-205 )

Fleet Bioprocessing Ltd

MOPSZ > = B (20X)

Fleet Bioprocessing Ltd

LDS#EBHEER (4X) Thermo
NuPAGERZ > A7 7 —#R R (10X) Fleet Bioprocessing Ltd
TBS 7 T3k iR ik Thermo
TCEP Thermo
THPP Sigma
DTT Sigma
PEG4-SPDP Thermo
NEM Sigma
JUuTy VWR
DMSO Sigma
TV Vi Thermo
0.2um Minisart 74 )V4 Sartorius
0.45um Minisart 7 V¥ Sartorius
0.2um Spin XI5 Corning
Zeba 2ml 7K MWCO Thermo
Zeba 10ml 40K MWCO Thermo
PD10 G25 Sephadex Cytiva

2.6 x 30cm Sephadex G25

Fleet Bioprocessing Ltd

2.6 x 40cm Superdex 200

Fleet Bioprocessing Ltd

2.6 x 60cm Superdex 200

Fleet Bioprocessing Ltd

Vivaspin 20 (10K MWCQO)

Sartorius

Vivaspin T15 (10K MWCO) Sartorius
Vivacell 100 (10K MWCQO) Sartorius
Novex¥ I\ EBHES 5 — Life Technologies
4-12%ER-FURT IV Thermo
Zhaebo— Z R Thermo
PageBlued >N B ] Thermo
Ultra TMB 7 BT ¢ T TR Thermo
BCAYwA1Fvh Thermo
2mg/ml BGGHEHE Thermo
Biosep s3000 aSECHT L Phenomenex
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% IV AFIE T H
. 20 uM SuM 1.25 M | 0.31 nM | 0.08 uM
(T F 2 - F T XI& Femto 53H) : " g . g
SRF
DMD-ASO . 1% 1% 0% 0% 0%
Fv7
DMD-ASO + TR F e
. 52% 61% 67% 53% 40%
SO1861-EMCH Fr 7
DMD-PMO Femto 4% 0% 0% 0% 0%
DMD-PMO + Femto
34% 19% 5% 0% 0%
SO1861-EMCH
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gooaoao

# A4: $i CD71 2> P2y —r DMD AU OEMAEIC BB AF Yy T 53 (DMD-ASO-
2V ay —MIONTIIRRIBE, DMD-PMO-I2Y 2 —NMIDOWTII RS IR )

% IV [nM 32T ak'—h
P4 2181/ | 363 |61/ 101/ | 1.68/ 028
(Femto 5MH7) 2022|337 56 9.4 156 | 0.26
hCD71-DMD-ASO
3 0 0 0 0 0
(DAR2.1) (KM155) % DMD
hCD71-DMD-PMO ST,
| | "o 0 0 0 0 0
(DAR3.2) (KM155) 51 Ay
hCD71-DMD-ASO .
24 17 0 0 0 0 =024 S
(DAR2.1) (DM8036)
hCD71-DMD-PMO
, | |45 21 0 0 0 0
(DAR3.2) (DM8036)
ODoDoooo
ODoooo

# A5: §i CD71 a>Pas— DMD FUdD S01861-EMCH &0 5 TOEMHEIC
BiFBdAF YT EHHE (DMD-ASO-20 P2 —MNIOW TR EBRAEE, DMD-PMO-2>Va%
—MITONTII RS IR )

% IPIVAFYEVTHE | [nM VTV —h
(Femto 23#T) 109/ [182/ |3.0/ 0.50/ [ 0.084/ [ 0.014/

101 169 |28 047 |0.078 |0.013
hCD71-DMD-
ASO(DAR2.1) + 18 24 0 0 0 0
SO1861-EMCH (KM155) % DMD
hCD71-DMD-PMO )y
(DAR3.2) + 0 3 2 0 0 0 51 A%
SO1861-EMCH (KM155) b2
hCD71-DMD-ASO
(DAR2.1) + 64 68 62 15 1 0
SO1861-EMCH (DM8036)
hCD71-DMD-PMO
(DAR3.2) + 33 34 15 13 7 0
SO1861-EMCH (DM8036)
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# A6: i CD71 O

Ta—M A DMD FUIOEMGEICBIT 3 A3y T At (DMD-ASO-
AT a —MNIOWTIRERBE, DMD-PMO-I> ¥ a —NIOWTIZRIE R )
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IV AR TRY [nM 2P a2 —M
Image) BeTX Femto 5347 651/ | 109/ |18.1/ |3.0/ |0.50/ | 0.084/
610 |102 [169 |28 0.47 | 0.078
Imagel | 1.9 0.0 0.5 1.0 1.1 1.5 % DMD
hCD71-DMD-ASO NS
(DAR2.2) (KM155) | Femto | 0.0 0.0 0.0 0.0 0.0 0.0 51 2%
hCD71-DMD-PMO | ImageJ | 0.3 1.4 24 20 1.8 20 =S
(DAR3.1) (KM155) | Femto | 0.0 0.0 0.0 0.0 0.0 0.0
hCD71-DMD-ASO | Image] | 6.9 16 1.4 1.0 13 1.4
(DAR2.2)
Femto |11.1 |0.0 0.0 0.0 0.0 0.0
(DM8036)
hCD71-DMD-PMO | Image) | 7.3 35 32 28 33 22
(DAR3.1)
Femto | 7.9 0.0 0.0 0.0 0.0 0.0
(DMS8036)
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AR THZHE (DMD-ASO IZDOWTIREREE. DMD-PMO IZOWTIXERKIBE)

IOV ARFTHY, [nM 2P a—h]
Tmage] O Femto 5 B 109/ [18.1/ 3.0/ | 050/ |0.084/ | 0.014/
102|169 |28 047 |0.078 |0.013 |%DPMD
hCD71-DMD-ASO | Image) | 288 | 294 | 139 |51 30 3.0 X7
51
(DAR2.2) +
AFE
SO1861-SC-Mal Femto | 403 [384 |135 |00 0.0 0.0
““ﬁ
(KMI155) hu
hCD71-DMD-PMO | ImageJ | 4.6 50 52 41 2.8 1.9
(DAR3.1) +
S01861-SC-Mal Femto | 3.9 44 2.0 0.0 0.0 0.0
(KM155)
hCD71-DMD-ASO | Image] | 922 | 566 |341 | 7.0 22 0.0
(DAR2.2) +
SO1861-SC-Mal Femto |96.1 |880 |538 |74 0.0 0.0
(DM8036)
hCD71-DMD-PMO | Image) | 37.1 | 383 | 347 |289 |252 |61
(DAR3.1) +
S01861-SC-Mal Femto |572 |650 |558 |465 |409 |99
(DMS8036)
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