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TLRY AGONISTS

BACTERIAL DNA

INT 7 1) 77 DNA (3FHELEBED DNA EEEL T, 20 BB UVMBE THEAFILE CpG EF—T7EEEICEATHY | TLIRI &
AL LE T, InvivoGen #tid 2 FEEADKRZE DNA ZigMH L CL&E T,

PRODUCT FEATURES

E. coli ssDNA/LyoVec™

o HBEMESRLAD., E coliK12 Bk—7A8 DNA BrH

o  AFFUVMEBELDEEEMICES. KU RIFEMEND DNA FEEH
o ENFEIEMKTERISR. CpG-ODNs [E#kD TLRI j&4AL

dsDNA-EC

o HRMERIZED., E coliK12 HXR_A#HS / L DNA

o KERE®D ssDNA LA £YB5LN TLRI DRIEH

o FIVATI VT IV MFRERN DNA €21 — (CDSs) &AM

EXAMPLES OF APPLICATION

o XIUABEARE ssDNA TERL. MEMRISAERIT 2
o FEEAEEDH. <7 ARBESICARE ssDNA #1513
o XYUAEIDNA-ECHEERT7IO4 K2V INVBTHRE"

STIMULATORY CPG ODN

CpG ODNs l&. TLRO #3EMALT . CpG EF— 72 BGRVAR—A#E DNA DFTY, NI FTUT D4/ [sDNAHEK
SRDRRARI T AT IV (PO) BIRRAF DD EIEHBHIC . CNSIEEIHNEIETRITRAROF A T — b (PS) BigEE
BE 9, InvivoGen tHi&. ZOEERFMES KU FFRBEMEREK (PBMCs) . HFIC B A8 & LB MBAREIRMAZ (pDCs) I
BIFDEMERICATEINC3DDEELEI SR 75X A, BEKXU C ORI CpG ODNs #1424 L TLNET 5,

ODN CLASS STRUCTURAL FEATURES STIMULATORY EFFECT

A PO central CpG-containing palindromic motif and a e pDCsHBED, ZEDA VZ—T IOV -aEERFE

CpG-A PS-modified 3’ poly-G string
(for IFN-a inducing) - 000Coreend o TLRYKTFMENF-k B ¥ U FIVRES KUKEMLT 1 b A
000000008 A IL-6) A5 < A

. dmpe e Mb. BED ’ : <
CpG-B Full PS backbone with one or more CpG dinucleotides ?ﬁ%\%g@ii%@ HEU TLRIKAFIENF-kB > 75

(for B cell-activating) : :
0000080000000 080000008DD o AVZR—TxI0OYV-aDwET <RI

CpG-C Full PS backbone and a CpG-containing palindromic motif | ¢ pDCs D5 DF&W\NA 2 —T7 1O a EXEFHE

(for combined features) - 0000000000887888, - BEBIORES S UNMERNICHS

Notes: @ Phosphorothioate (PS) link ® Phosphodiester (PO) link @® CGdinucleotide



invitro lIZHEWNT. TNB5D CpGODNs IE. b MBS KU T REEMIB CRE SR A FE Li'd'(Fig 1. Fig2), AR
EREKIERTRATIROZ F S A7 x93 LTIc HEKRS il CldE & SIS S L D, EER I‘E‘EEED{?\
InvivoGen ftld. ¥5ELTefk&kGxH 7072 bA—JbE 755 ODNs %hﬁ\

£9 (Fig3), R

TWEY, 2O bA—/bld CpGs DRI

GPCIRXT LA F FZEZATEHEY. TLRIEEZFEL T A

CLASS STIMULATORY ODN  PREFERRED SPECIES SEQUENCE CONTROL AVAILABLE?
ODN 1585 Mice 5-ggGGTCAACGTTGAgggggg-3’
CpG-A ODN 2216 Humans 5'-ggGGGACGA:TCGTCgggggg-3’ v
ODN 2336 Humans 5-gggGACGAC:GTCGTGgggggg-3’
ODN 1668 Mice 5-tccatgacgttcctgatget-3'
ODN 1826 Mice 5'-tccatgacgttcctgacgtt-3' v
CpG-B ODN 2006 Humans 5'-tcgtegttttgtegttttgtegtt-3' v
ODN 2007 Cattles, pigs 5-tcgtegttgtegttttgtegtt-3'
ODN D-SLO1 Multi-species 5-tcgcgacgttcgeccgacgttcggta-3’
ODN 2395 Humans/ Mice 5-tegtegttttcggege:gegeeg-3° v
CpG-C ODN M362 Humans/ Mice 5-tcgtcgtegttc:gaacgacgttgat-3'
ODN D-SLO3 Multi-species 5-tcgcgaacgttcgecgegttcgaacgegg-3’

&5 AXFOEREIGIRARY IRAT )V, IWFEOBREFRAROFAI— MRV L7—EMHE) T, NUY FO-LRFRTRENTVET,

Effect of ODNSs on the activation of B cells
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Fig 1: Human PBMCs were incubated with CpG ODNSs or their controls at a
final concentration of 1.6pug/ml for 24h then labeled with CD19, CD80, and
CD86 mAbs, for analysis of B cell activation by flow cytometry.

Fig 2: Murine splenocytes were incubated with CpG ODNSs or their controls
at a final concentration of 3.3ug/ml for 48h and stained for CD19, CD80, and
CD86, for analysis of B cell activation by flow cytometry.

Effect of ODNs on the activation of TLR9-expressing 293 cells
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Fig 3: 293/ hTLR9, 293/mTLR? cells that stably express TLR? and NF-kB-inducible SEAP construct, were incubated with 10ug/ml of CpG ODNSs.
After 24h incubation, TLR9-induced NF-kB activation was assessed by measuring the levels of SEAP using QUANTI™-Blue.



TLR9 AGONISTS (CONT’D)

T 51T CpG-ODNs I& AW R ZERAEIEE AT > TWVE T, INSIETh BRARERIGEE ST T ENFM5SNTHY .
BT F T I/ MEREERE S TWVE T, ZDTed InvivoGen #HiE. #E LTz CpGODNs & LT, KW EREBE
AiERAR” L — K VacciGrade™ ZMHt L TWE 9, CpG OMIFERE VAHHB LU BEE BEAHEHER TR T 576D,
FEDIZH ODNs & AFBIRET T,

PRODUCT FEATURES

ODN 1585

o TS AADITAEGFMHETIRO 7= X b

e  20-mer @ ODN

o AT/ IEBBHENIVAETIVICBEVWT. MEBEEEEHNRENTNS®
e VacciGrade™ MDA FHATHE

ODN 2216 HOT

o JSAADE MEFHETIRO 7IZX b

° 20-mer @ ODN

o NKHRREDIBAEEMARIEBZED T ENRENTVLS?
o  EAFUMBIUFTCIZESEZDAFLTTEE

e XXAT« 73> h0O—)/U(ODN 2243) D AFHAIRE

ODN 2336

o UTAADL FEFETIRO 7IZX b

e 21-mer @ ODN

e IL-18MRNA DHIR EFHBFETHT ENREINTLNS

EXAMPLES OF APPLICATION

ODN 1585 #fFR L T. XU A pDCs &5E M t. BLTA >V Z2—T7 0OV -a DL ERET "

ODN 1585 R L T. YYADIEE 7 OT7 7—I%F# L. Y4 bHA >V ED

ODN 2216 R L T. & M pDCs ZRIE L. TINF BLKUA >4 —7 10O -a DEE% 5
BT v TODN2216 FITC b EEFMpafEmplcER L. 70— b X MU —THHE"
ODN 2336 R L T. bk PBMCs R, $LUAV2—T7 OV -aDEERFE "

ODN 2336 #18f HBV &EDEMEIEE L. MIERY 1 MhA >V ERE "
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ODN 1668

e JUSABDIYUARFMTIRI 7I=X b

e 20-mer ® ODN

o BAKBRIANAETIVIEESITS. Th1 BBEY A b AA VDEEDTRENTNDS Y

ODN 1826 HOT

o JUSRABDIUEGFMHETLIRI 7IZX b

e 20-mer ® ODN

o EZHOEMMETIVICEWVWT., 7YY FELTERBREINTWNS B
o EFAFULE LU FTCIZBHBZDAFEHBIRE

e XHAF 73> O—)L(ODN2138) DAFHAIEE

e VacciGrade™ DAFHEIHE



ODN 2006 (ODN 7909)

7ZABDE MEFHETLRO 7IZX b

24-mer @ ODN

BABRBPES LKUDNAD, LD MNEFRERTRIITN TS

EFF LB LU FITCIZARBRD AFH ATEE

ZA7T 473> ~B—)L(ODN 2137) DAFHETHE

NECZRET B, IRIGITRY G #HZEMA L f&5 (ODN 2006-G5) B AFFI&E

ODN 2007

JSABDYUY /TR EFM TR 7 IR b
22-mer @ ODN
RBAWTIIFOT7I2/)\> bELTHEENTWS Y

ODN D-SLO1

75 A B DEHENIEICNT B TLRY 7 =X

ZERTLIV—T%&$FD 26mer M ODN

FRAGEHEME (K VR, Zv b, OHF 41X 725 OREliaa a5t
RUATEWNT. ADAMIE NDOHESEIAREIN TS

EXAMPLES OF APPLICATION

(0]

O O O O o©

O O O O

RYRCBFBAVTIVIVH AIAIVAFRHETIF VD7 I 2\ b LT, F/¥iFE7 ODN 1668 % 1fF
}Eﬁ 24

ODN 1668 ZfERA L T. YXYAEEII/O7 7—I%%R#M,. XU IL-6 & TNF EEZERIE >

ODN 1826 % L C. Namalwa fifatks KON 7 AHERD BHEERIS L. U1 hH1r U EEES

ODN 1826 X 7 ADEIMAB LUK FITRSE L. EEERBORE A RIE 7

LB MR AERERFD PBMCs % ODN 2006 TR L. M B MBIRID IL-10 FIZ A 4T *°

ODN 2006-G5 #fEF L T. BHE3 )V /\BEY T 2414 TRERFKD BMEZERIE L. IL-6. CD80 H KLU CD86 F
BERFAA Y

T2 DR~ 2 07 7 —J% ODN 2007 TR L. MEXRES FERR P

FHEANDBEGEFEIEZ 2 VINVEXR—R T F 2 DRER5EIC, ODN2007 #7128\ & LTER
4+ B #HA2(C ODN D-SLO1 Z 8y E f-l&D TLR 7 =X F &BELTHEA L. HifhkEE >

< Z BMDMs XUt b MDMs %= ODN D-SLOT TR L. TNF-a B &K' IL-27 ZELE >
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PRODUCT FEATURES (CONT'D)

ODN 2395 HOT

o UZACHEFBLUOIYTUATIRI 7Id=ZA K

e 22-mer ® ODN

o FEBENARTAICHEVT. M1 7077 —IJDBMELBENTINTNS
o FITCIZHHMBDAFHAIHE

o AT« T7avO—IVDAFHEEE

e VacciGrade™ D AFHAJHE

ODN M362

e VUZRCHEIFBXUIYTUATIRI 7I=ZX b

e 25-mer @ ODN

e HBVF+UT7RIRICHIFS. HBVAERT I FOREEER & LTOEAENREINTNS Y

ODN D-SL03

o UIZRACOHEHIHEITHITSTIRI 7IZA K

o TEBAXTLIV—T%FED 29mer @ ODN

o HRABTBMEME(ITA, Zv b UHF 41X T72% OREMiEEEE L
o ITRILBEVT. ADAMBEANDIEEEENREINTNDS

EXAMPLES OF APPLICATION

<A pDCs % ODN 2395 TR L. | Bl v 2—T 1 AVEASKUHBERES FERR®
RUAI Y A7 7—% ODN 2395 TiEMAL L. 3B/ vABERA A MRRB D 1ETE % ) *°

E bk pDCs & ODN M362 THRIE L. MRIEEBDA >V 2—T 10O -aEEICEZ 28 AET
ODN M362 #fFEAB L Tkt FMEE ERMIES KUBIRERENE L, Th RSEHAER

4 X DIFE LA % ODN D-SL03 THI# “

X PBMCs % ODN D-SLO3 TR L. < T #Hpa%41EyE

TLRI ANTAGONISTS

INHIBITORY ODN

CpG ODNs (€ £ TLRO®E D 77 7O—F W7 LT TLRY JEM L ZRETE S L DHD ODNs DIFEHHLH D TL
£, INSDREEY—7 U RAE. MBEOEES LU IAGICEEERESZF. CoGODNs & TLRO DT> KV —L/Nig
N CORBEZRETBERHH BT ENTEBINTVET, ZD& InvivoGen &, —BD@I7EEZEE ODNs £
KOz bA—/b% ., TLRIBEEMITAICIEHE L TWE T, BEZEM ODNs &< 7 ADRICH T 5 TLRO kF4EDREE
ICELERENTH Y. FREICET LTV ARERGOIMEINAIEREDEH ) 9 *,

O O O O O o

INHIBITORY ODN PREFERRED SPECIES SEQUENCE CONTROL AVAILABLE?
ODN TTAGGG Humans 5'-ttagggttagggttagggttaggg-3’ v
ODN 2088 Mice 5'-tcctggeggggaagt-3’ v
ODN 4084-F Humans/ Mice 5'-cctggatgggaa-3’

ODN INH-18 Humans/ Mice 5'-cctggatgggaacttaccgetgea-3’



PRODUCT FEATURES

ODN TTAGGG (A151)

b hEFH TR 72 =X b

WILETOAT TROD B, eI TTAGGG EF— 7D 4 B8 Y& L TH % 24-mer d ODN
CGAS ® AIM2 £iZH &9 B, HHD PRR INFIEF

o XATA T2V HEA—ILOAFHAIEE

ODN 2088 HOT

o I TUEMFMTIRO 7 VZIZX K

o U RHFREME CoGODN D, 3HEEEEH LTz 15-mer @ ODN
o AT 7V O—IVDAFHEEE

ODN 4084-F

e JUTABDEFBELUXYTIRATLRI 7AZI-X b+

o  HHEULN 12-mer DFEZES ODN

e TLROBEBMRS LU IOT7—ID, WAOGMBAESR*

ODN INH-18

e UTABDEFBLUIYTRATIRO 7 VRZIZR K

o EIHIRD 24-mer BEEM ODN

e TLROBEBMRSLIUNTIOT 7—IDBAGBAESR®

EXAMPLES OF APPLICATION

ODN TTAGGG % L. RNase Flig L7zt + pDCs DB LA V42 —T7 10OV -a RISERE
CpG ## Lfc b FMFFERS KU/ \Mr%E ODN TTAGGG & g v
SMFREETIXETIVICESITS. ODN 2088 @ TLRI PEERNREFANS

ODN 4084-F L C. IYABHFKT I O7 7—JICHI+ 5 TLRI FEARE K S AAE *°
ODN 4084-F #(#EFA LT, & k PBMCs # 75 X = K DNA TR L1280 TNF-a EE4A % RE
ODN INH-18 %M L C. ODN 2006 TiEH{bE Nzt  PBMCs ZBAZE *

O O O O O o o o

TEHT >

To learn more about TLR9 ligands, visit

www.invivogen.com/review-tlr9-agonists
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PRODUCTS

TLR9 ligands

PRODUCT

DESCRIPTION

CAT. CODE

E. coli ssDNA/LyoVec E. coli single stranded DNA/LyoVec™ complexes 500 ng/ml- 5 pg/ml | 200 pg tlrl-ssec
dsDNA-EC Double-stranded DNA from E. coli K12 1 pg/ml 200 pg tlrl-ecdna
200 ug tirl-1585
ODN 1585 Class A CpG ODN, Mouse preferred 1-5uM 1mg tirl-1585-1
5mg tIrl-1585-5
ODN 1585 VacciGrade™ Preclinical grade ODN 1585 20 - 50 pg/mouse | 1 mg vac-1585-1
200 pg tirl-1668
ODN 1668 Class B CpG ODN, Mouse preferred 1-5uM 1mg tirl-1668-1
5mg tirl-1668-5
200 ug tirl-1826
ODN 1826 Class B CpG ODN, Mouse preferred 1-5uM 1mg tirl-1826-1
5mg tlrl-1826-5
ODN 1826 control (ODN 2138) Negative control for ODN 1826 1-5uM 1mg tirl-1826¢-1
ODN 1826 Biotin Biotinylated ODN 1826 1-5uM 2 x50 ug tirl-1826b
ODN 1826 FITC FITC-labeled ODN 1826 1-5uM 50 pg tirl-1826f
ODN 1826 VacciGrade™ Preclinical grade ODN 1826 20 - 50 pg/mouse | 1 mg vac-1826-1
200 ug tlrl-2006
ODN 2006 (ODN 7909) Class B CpG ODN, Human preferred 1-5uM 1mg tIrl-2006-1
5mg tlrl-2006-5
ODN 2006 control (ODN 2137) Negative control for ODN 2006 1-5uM 1mg tIrl-2006c-1
ODN 2006 Biotin Biotinylated ODN 2006 1-5uM 2 x50 ug tlrl-2006b
ODN 2006 FITC FITC-labeled ODN 2006 1-5uM 50 pg tirl-2006f
200 ug tIrl-2006g5
ODN 2006-G5 ODM 2006 with addition of a 3’ poly-G string 1-5uM 1mg tIrl-2006g5-1
5mg tlrl-2006g5-5
ODN 2006 VacciGrade™ Preclinical grade ODN 2006 20 - 50 pg/mouse | 1 mg vac-2006-1
) . 1mg tIrl-2007-1
ODN 2007 Class B CpG ODN, Bovine / porcine preferred 1-5uM 5 mg HH-2007-5
200 pg tirl-2216
ODN 2216 Class A CpG ODN, Human preferred 1-5uM 1mg tirl-2216-1
5mg tirl-2216-5
ODN 2216 control (ODN 2243) Negative control for ODN 2216 1-5uM 1mg tIrl-2243-1
ODN 2216 Biotin Biotinylated ODN 2216 1-5uM 2 x50 pg tirl-2216b
ODN 2216 FITC FITC-labeled ODN 2216 1-5uM 50 pg tirl-2216f

) .
@7 InvivoGen




PRODUCT DESCRIPTION CONC. QTY CAT. CODE
200 pug tlrl-2336
ODN 2336 Class A CpG ODN, Human preferred 1-5uM 1mg tIrl-2336-1
5mg tIrl-2336-5
200 pg tirl-2395
ODN 2395 Class C CpG ODN, Human/mouse preferred 1-5uM 1mg tIrl-2395-1
5mg tlrl-2395-5
ODN 2395 control Negative control for ODN 2395 1-5uM 1mg trl-2395c-1
ODN 2395 FITC FITC-labeled ODN 2395 1-5uM 50 pg tirl-2395f
ODN 2395 VacciGrade™ Preclinical grade ODN 2395 20 - 50 pg/mouse | 1 mg vac-2395-1
ODN D-SLO1 Class B CpG ODN, multispecies 1-5uM 200 pg tIrl-dslO1
ODN-D-SL03 Class C CpG ODN, multispecies 1-5uM 200 pug tIrl-dslO3
200 ug tir-m362
ODN M362 Class C CpG ODN, Human/mouse preferred 1-5uM 1mg tirl-m362-1
5mg tir-m362-5

200 pg tIrl-2088
ODN 2088 Inhibitory ODN, mouse preferred 100 nM - 10 uM 1mg tIrl-2088-1

5mg tIrl-2088-5
ODN 2088 control Negative control for ODN 2088 100 nM - 10 uM 1mg tIrl-2088c-1
ODN 4084-F Class B inhibitory ODN 100 nM - 10 pM 200 pg tirl-4084
ODN INH-18 Inhibitory ODN, human/mouse preferred 100 nM - 10 uM 200 pg tlrl-inh18
ODN TTAGGG (A151) Inhibitory ODN, human preferred 100 M - 10 uM iorgg“g t::;zigil
ODN TTAGGG control Negative control for ODN TTAGGG 100 nM - 10 uM 1mg tlrl-ttage-1

TLR9 reporter cell lines

PRODUCT DESCRIPTION QTY CAT. CODE
HEK-Blue™ hTLR9 Cells Human TLRY NF-kB-SEAP reporter HEK293 cells 3-7 x 10° cells hkb-htlr9
HEK-Blue™ mTLR9 Cells Murine TLR?- NF-kB-SEAP reporter HEK293 cells 3-7 x 10° cells hkb-mtlr9
HEK-Dual™ hTLR9 Cells Human TLR9 (NF-kB-SEAP / KI-[IL-8]Lucia) dual-reporter HEK293 cells 3-7 x 10° cells hkd-htlroni
THP1-Dual™ hTLR9 Cells Human TLR? overexpressing - THP-1 Dual Reporter Monocytes 3-7 x 10°¢ cells thpd-htlr9

Visit

www.invivogen.com/tlr9-ligands

for products details
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