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i Integrated DNA Technologies (IDT)

e

» List of Products : IO ERRIFIZET

—~ HRZLDNAB R : NRABLT 47— (&A1) &AL, Ultramer®
: — hRZLRNAERL: 1A $E A R, Ultramer © . DSiRNA
|| - ANLEGFER: gBlocks® . Genes

—~ F=2PCR7O0—7: PrimeTime®

~ T/ LRE Alt-R® CRISPR-Cas9 System

— R =R xGen®
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IDT-illumina Exome Sequencing Solution

xGen® ZFO—7 DK

xGen® Exome Research Panel

xGen® Blocking Oligos

xGen® Lockdown® Reagents (Hybridization and wash Kit)
TIVFILYHIRE - aXMERE

IDT#L DA ) T & R H i

IDT-illumina Exome Sequencing H£EEREET—4

SXIDT
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Exome Sequencing
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() Amino acid O O
Change

[http://www.dnalinkus.com/us/service/exome_sequencing.htmi]
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IDT-illumina Exome Sequencing Solution ~ Partnering with lllumina ( ( |

>XIDT  illumina

Library preparation

iHlumina

N

Target enrichment

IDT

L|

=

iHlumina ilumina

xGen® products Z#AL\5

-

>XIDT
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i xGen® Products for NGS target capture enrichment

| Cot-1
/

[xGen® Blocking Oligo]
/

e
| xGen® Lockdown® Probe |

ll - .
( N _ \
Streptavidin bead Library adaptor

Magnet

l | xGen® Lockdown® Reagents|
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1.

IDT-illumina Exome Sequencing Solution

xGen® 7O—7J D

xGen® Exome Research Panel

xGen® Blocking Oligos

xGen® Lockdown® Reagents (Hybridization and wash Kit)
TIVFILYHIRE - aXMERE

IDT#L DA ) T & R H i

IDT-illumina Exome Sequencing 4 REHEET—74

SXIDT
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xGen® 7AO—7J D4

! o 120basesM5'XKiFE A FEERDNAA )T

o« HITO—TIXIRDDEHIN, IKDDREEEFIVY

- ﬁ% *ﬁ' J:%)/\?E/E“Efﬁﬂﬁllﬁﬁnu'd'é

— OD{EIE

.....

[CKYIRE (BILE)ZRIET S

X.GCEE78%O—JNEENTIEER

ARLT=EH

/5Biosg/GCGGCGAGCGGAGATCCGGGGCCTGCGCTGCGCACTCGAGCCTGGC
GGGCCGGCACGGTGCGGGCCATGAGCGGGGCGGTGCCCCAGGACCTAGCG

GTGAGTGGCGGCCGAGTCGGGCAC

>OXIDT
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| XxGen® FO—J %R B/ S L D

l « £TO—T IR DIDERIN. IXTOREEEF VY
| = NRJVIZTELWEES EWNNCEE REEIOTA—TNT—I)LTES,
= SAT3—mo. FrTFr—LEVERZ, EL<FYTFr—TES,
'|| > SYBOREORIIBNT— 458 ENTES,
— Bl on-target=
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I >OXIDT
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i Foundation Medicinett(ZHIT5F v T Fr—TO—T R T EERIER

' 101%
100%
e RNA baits (version 1)
100%

e} s DNA baits (version 2) 2
c 75% [
> D 9% heccccccccccc\ccccccaaa
(o] o
Q O
o 50% o 9%
& & ===RNA baits
= o 97% (version 1)
25%
D e
> = version 2)
0% 95% -+
0 500 1000 1500 2000 0 250 500
Unique Average Coverage Unigque Average Coverage
' A. Greater Uniformity with DNA Probes. B. Deeper Coverage with DNA Probes.
Exon 20 ALK intron 19 Exon 19
——— K KR
RNA probes (version 1): Uneven coverage with gaps
__#—__ 4-——“

FoundationOne test (DNA probes): Even, complete coverage

__aimensustitensetestbeniiia ...

|I C. Optimized Coverage with DNA Probes.

IDT# DT =h)LLR—F

“Delivering Comprehensive Genomic
Profiling for Clinical Cancer Care”
http://sg.idtdna.com/pages/decoded/de
coded-articles/your-
research/decoded/2015/05/05/deliverin
g-comprehensive-genomic-profiling-for-

clinical-cancer-care

“IDT foundationone” Ci& %

Foundation Medicinett(Z.
B—FYRI ) F AR,
xGen®7A—J %A,

>XIDT
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IDT-illumina Exome Sequencing Solution

xGen® ZFO—7 DK

xGen® Exome Research Panel

xGen® Blocking Oligos

xGen® Lockdown® Reagents (Hybridization and wash Kit)
TIVFILYHIRE - aXMERE

IDT#L DA ) T & R H i

IDT-illumina Exome Sequencing 4 REHEET—74

>XIDT
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xGen® Exome Research Panel &l1&

ANYT B -
- EFD19,396BIZFDITIYDI—T14 1. =lbron-targetE
MBI NI—7 vk 2. ELNANLYTEH—i

. 39 MbDA—4yR4EE . 5SIMbD A —4E  ©  ©C riih’ﬁﬁiat?#ﬂwj’a%—ﬁlﬁ‘é
. 429826 KMDTO—TET—)L (fl:g—x o)
- hgl9T—AR—REE(ZTO—TERINTHF A

INRIVFA RIS it ¢

xGen® 16 rxn ¥480,000

Exome Research Panel v1.0 96 rxn ¥2,400,000

| 2018438 1 ABED MWK TS

>IXIDT
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|i &-ttExome PanelD LLEHRETEER: RF¥—
|

DATIVEREL. TLT—IL

2. BHFvIFr—HIZHE / / \\

lII 3. RAHMEOTORa—ILI= Ty i

L
Il! 1. KAPA Hyper Prep kitZ{#ERL T12%& 12-plex library pool i

TFv—(12-plex

. . xGen® Exome Vendor R Vendor A Vendor |

4. Hlseq® 2500Mhigh outputT150bp Research Panel
I RTPIVRS—HRELTFLV, 34M Target Space 39 Mb 37 Mb 54 Mb 30 Mb
—R(17TMRF7IUR) Z#EW&E Probe Space 51 Mb 45 Mb 54 Mb 45 Mb

f’ll 20165 [SKED KBS — 72 ALV I—TRONET ST, S pr



i &3t Exome Paneld BB HER: &/ SR ILOBES

8
)
9

% Database covered

Database / Probe xGen® Vendor R Vendor A Vendor |
space panel

|“ RefSeq (34 Mb) 98% 97% 97% 100%
| CCDS (32 Mb) 99% 98% 98% 100%

Ensembl (35 Mb) 93% 92% 96% 99%
I GENCODE (35 Mb) 96% 95% 97% 99%
I Vega (26 Mb) 95% 96% 97% 100%

o - o
>
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xGen® Exome Research Panel: =L on-target#

100

i 80-
) ' i
40-

On-target (%)

xGen® Exome Vendor R Vendor A Vendor |

On-target (%) = (on bait bases + near bait bases) / aligned bases

>IXIDT
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xGen® Exome Research Panel: 5L vh/ Ly A1 — 1%

3.0 100 1 |
— xGen® Exome > — xGen® Exome
=== \/endor R > 80 - = \fendor R
A
— 2.0 = Vendor A a— w=== \endor A
& 5 601 —— Vendor |
— === \/endor | o endor
® o
8 2 40
$ 10] 8
@
w 20'
4]
m
0 0 -
0 50 100 150 200 0 50 100 150 200
Coverage Coverage
XGen®L A/ Ly AME LIS A L xGen®(F20xH/\Ly T DH/N—FHA93%IZHL T,
HBEE—IBEOADNLYSHEATL D /RRILIZTI%LLT
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xGen® Exome Research Panel: GC richfaid T+ 3+ F-v—a] g&
Exi RB1 Ex2 (15'] . %_IO\/D)

RefSeq —E
GC % WM TR o

0-43
xGen® Exome
Research Panel

0-43
|
0-64 0-64
Vendor R >10X >20X ' >30X
- 100%
[ |

B Gen® Exome
I vendor R
. Vendor A
. Vendor |

—

0-104 0-104 80% -
Vendor A 60% -
N — 40% -

0-165 0165
20% -

Vendor |
- 0% -
——

] RefSeq RefSeq RefSeq RefSeq RefSeq RefSeq

1st Exons 1st Exons 1st Exons
GC%HEE | | m
oo s W >XIDT
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IDT-illumina Exome Sequencing Solution

xGen® ZFO—7 DK

xGen® Exome Research Panel

xGen® Blocking Oligos

xGen® Lockdown® Reagents (Hybridization and wash Kit)
TIVFILYHIRE - aXMERE

IDT#L DA ) T & R H i

IDT-illumina Exome Sequencing 4 REHEET—74

>XIDT
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xGen® Blocking Oligos: = WL\A 2 a—47 w3 (Z7E

! — = JOy+>oAuUT
— — 5T —EFl
— 5 —2"y NACEI
— 75—y NECHI

' Blocking Oligos#{# A9 % Blocking OligosZ{# L% LY

'3 = 745 JA—E 5 HBlocking OligosTYRIsh 3 = T7HATA—EHNLIEBERAIES
= ZA78—/7 VMR DOEUREN T H S = A75—/7 VRSO EUREN LMD

. ¥92,500 |

® i i xGen® '
XGen BIOCkIng Ollgos Universal Blocker's-TS Mix | 96 ¥450, 000 #9138/
384 ¥1 650,000

2018F3 1B HAEDIMIETYT

II SOIDT
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| xGen® Blocking Oligos: A/ AEEZHWNTILF T L vI AIZH i

! A ARE
| Blocking Oligo r_l—l Blocking Oligo
—_— I
I PHTH— > Tl A >5 v OB
'I o AUTYIRBLHIBRIZIX, 4///ﬁﬁ%% BY DLIEFEETSINTEY.
TILF TV REERITH AT HE
i I o IKUFDCIANR—H— N7 E R RGE I DIBE - B E =< IEER

l - HPLCHE&HZTo-EREA)I
| >dIDT



IDT-illumina Exome Sequencing Solution

xGen® ZFO—7 DK

xGen® Exome Research Panel

xGen® Blocking Oligos

xGen® Lockdown® Reagents (Hybridization and wash kit)
TILFITUYO XA -OXMER

IDT#L DA ) T & R H i

IDT-illumina Exome Sequencing {EREMREET—4

SOIDT
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xGen® Lockdown® Reagents: v 7 Fv—i#FFm b, BEZEEHE R
o« NATYFAE—230\yIT7—EREINYT7—D Y
« xGen®H GEMALIZRICF YT Fr—UNENRKILTHLOAH

o NATNFAE—L 3B E. 4FFMHE ~ 16BN ERE T,

HmE RIS il #mER
16 rxn ¥8,000 P

96 rxn ¥28,800
20183 A1HREDMIETY

>IXIDT
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IDT-illumina Exome Sequencing Solution

xGen® ZFO—7 DK

xGen® Exome Research Panel

xGen® Blocking Oligos

xGen® Lockdown® Reagents (Hybridization and wash Kit)
TILFILYHRIE-2RAMER

IDT#L DA ) T & R H i

IDT-illumina Exome Sequencing 4 REHEET—74

>XIDT
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TILFTLyO R -aXMEH
e JLT—ILI=24T3) T, v TFr—a[HE

— XN TFYIZHETH HERETILFILYIRE
- R KR8-plexZH#fiz
o KYZLDTILFILYIRZETLEEWA—F—A(X, ZAZ8-plexTEEREYD
+RLET—EINEONDIEEED LT, 12-plex~HiiET B L%, E1H D,

© KYDGWN)—FRT, + 2G> —7 0 AR EE
— =TV RBEFICT, 70—EILHIY . LY S DRIKDEEITH R EE

>IXIDI
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aXb: Target Enrichment® 3 X ME & 7] 8

o 24 sampleDfEHT, Fv I Frv—%&12-plex. TITOHEE
 Library Prepl& 24 sample 5 iH &
 Target Enrichmentl& 2 rxn A& (1 sample® =Y D& A
“1/12 rxn” 43°)

= 1{&{&K&H1=Y11,0340*

e . . 1-plex 8-plex 12-plex
DI Bl Sl Price/Sample Price/Sample  Price/Sample

TruSeq® DNA Library Prep for Enrichment (24 Samples) ¥162,000 ¥6,750 ¥6,750 ¥6,750
IDT for lllumina — TruSeq DNA UD Indexes (24 Indexes, ¥121,000 ¥1.260 ¥1.260 ¥1.260
96 Samples)

IDT Lockdown Reagents (16 rxn) ¥8,000 ¥500 ¥63 ¥42
IDT Exome Panel (16 rxn) ¥480,000 ¥30,000 ¥3,750 ¥2,500
IDT Universal Blockers (16 rxn) ¥92,500 ¥5,781 ¥723 ¥482

Total ¥863,500 ¥44,292 ¥12,546 ¥11,034

¥ Library PreplZHU %illuminatt M Prep kit&Index adapter. Target Enrichment|Z 201853A1RREQWHHTY

FlLy3ReagentéExome Panel&Blocking Oligosé D& TEHEL-£2ETH S,

>XIDT
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ARk =TV ABTTOIARAMERTEIHE

plexDT—%4

— 34M)—k.5.1 GbDT—4ET,
93.6%LL L D FEIZE T20X Hh/ Ly,

=]
w

|I
100
Il! « xGen Exome Research Panel®12-

—— xGen® Exome

RefSeq Covered = 20X (%)
(o))

, — 1-&@/{*)1/_(3';\ BI¥kDH/\LyI%E — Vendor R
' ??Ef%)f:&)':s 21%DJ~J:0)U_PL|Z‘EO — Vendor A
'I 25 ~— Vendor |
= D8R ILELLAT, DN —RER
T+ ARAT AT B o - - ' -
0 50 100 150 200
Number of Reads (M)
I = 17A—t/LH=Y. BLULEDTILTF
TLYIRTY— U RRHEITHC
EMTE, ARMERE A A EE,

I >OXIDT
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IDT-illumina Exome Sequencing Solution

xGen® ZFO—7 DK

xGen® Exome Research Panel

xGen® Blocking Oligos

xGen® Lockdown® Reagents (Hybridization and wash Kit)
TIVFILYHIRE - aXMERE

IDT# DA T & R Bl

IDT-illumina Exome Sequencing 4 REHEET—74

>XIDT
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Today, IDT is the leading brand in DNA and RNA synthesis

9 locations and >1,000
employees

>100,000 active customers

>50,000 oligonucleotides &
>650 gBlocks® Fragments
and Genes synthesized per
day (over 55 million bases
per month)

>3,800 orders per day

>400,000 website visits
per month

>949% of orders from website

SAN DIEGO, CA

Research and

Development Lab

REDWOOD CITY, CA

CORALVILLE, 1A

US Manufacturing Headquarters

SKOKIE, IL

Corporate Headquarters

LEUVEN, BELGIUM

Production Facility

TOKYO, JAPAN

B

SEOUL, SOUTH KOREA

Sales Office

Production Facility

SINGAPORE |

SYDNEY, AUSTRALIA

SOXIDT

INTEGRATED DNA TECHNOLOGIES



IDT strategic advantages

|I Vertical integration Quiality Fliég)l:g“?ynd Support

Custom synthesis platform chrmaliegui?:/;ﬁiggtg f Transition from R&D to
(hardware and software) y olg y commercialization with GMP i )
o mass spectrometry Regionalized customer and
and B2B support )
Synthesis inputs are . tech | t
Process traceability based echnical suppor
produced and controlled ) : World-class custom
. on custom lab information . o
internally formulation and mixing

management system (LIMS)

|| SIDT

INTEGRATED DNA TECHNOLOGIES




Superior oligos are made from high quality raw materials

/

Most reagents are acquired in bulk to reduce lot-to-lot variability

All raw materials undergo QC analysis for impurities known to negatively

impact oligo synthesis

>XIDT

INTEGRATED DNA TECHNOLOGIES
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{4 ]

All synthesis inputs used at IDT are created or formulated in-house

!
synthesis inputs
y P Every synthesis material is QCed
before use in production
IDT manufactures DNA and RNA
phosphoramidites, as well as

chemical modifications for oligo
synthesis

|

IDT produces Nucleoside
Controlled Pore Glass (CPG) that
is used as a solid support for
synthesis

|| SAIDT
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I Percent full-length product = (Coupling ency)(Total bases-1) .



Ii IDT oligos have the highest coupling efficiency in the industry
I

100
! 90
80
g 70
©
=
S 60
a
£
' o 50
c
2
I 2 4 IDT Ultiramer DNA Oligos
(99.50%)
30
IDT DNA oligos
20 (99.25%)
10 .
I Industry standard DNA oligos
(98.50%)
0
0 20 40 60 80 100 120 140 160 180 200
Oligo length (bases)

|| Percent full-length product = (Coupling efficiency)(Total bases-1) 22XIDT
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Electrospray ionization mass spectrometry (ESI-MS) is the
| superior method for confirming the identity of oligonucleotides

Ill ESI-MS MALDI-TOF MS
Short oligos (<45bp)

Long oligos (>45bp)

Accuracy

. 

Speed
I Cost per sample

000
@0@HLO®

l v OOQ@ Hioh

|I IDT last used MALDI-TOF Mass Spec in 2012 IDT 37
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MALDI-TOF cannot identify a 120 nt oligo

MW = 36,279.3 Da

% beni ity

00—

a0 -

an

7o -

a0 -

a0

an

50 ]

20

0 ]

o Lilllstfin s b hhad l Bt
5.3

AN PN NS

ST122.64

5923

235

28800.8

sea0 14

panmiz

a3802.2

o
aso0z.0

Intensity

250
225
200
17.6
16.0

126 5507

20000

22500

25000 27500

30000

32500
Mass

35000

37500

40000

42500

Intensity

J1E+007
TE+0OT
-3E+007
JE+007
L4E+007

e 35279

SOE+0Q0+
2

6280

29280

32280

Mass (Da)

35280

36280

41280

Voyager MALDI-TOF
Allowed error: 72.6 Da
Measured error: 843.1 Da
Error: 2.324 %

MW
Substitution| Difference

Bruker MALDI-TOF dA<—>dC 24
Allowed error: 72.6 Da dA<-->dG 16
Measured error: N/A  dA<-->dT 9
Error: N/A dC<—>dG 40
dC<-—->dT 15
dG<-->dT 25
ESI

Allowed error: 7.3 Da
Measured error: 0.5 Da
Error: 0.0014 %

>XIDT
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Kitting, packaging,
and formulation

I % » ~ £ i ! - ki —=—
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xGen® Exome Research Panel®Z7O0ka—)L . SEIER

“Resources’z9)v4

“IDT Exome" TR &

Go gle 10T exome (=}

Exome Research Panel - Integrated DNA Technclogies

S KRN

pages! Mgen-exome-testarth-panel v DA —LA
The wiion Exome Ressarch Panal
genome, provading deep and unif

Mb of and-80-0nd tied probe
o Whale §X0mB Earget Ca

e JOka—)L
o A—AyIBEEMOBEDI 7ML
e £J7O—TJMBEDIZ7AIL

.
(=4} xGen= Exome Research Panel

Deep, ur

rcoverage of t panel

class caphy

The wGen Exome Research Panel v1.0 Ists of 429,024 individually hesized, and quallty
centrolled xGen Lockdown® Probes. The Exome Research Panel spans a 39 Mb target region
(19,396 genes) of the hurman gencme and covers 51 Mb of end-to-end tiled probe space, All probes
In the pane are manufactured using GMP standards. Mass spectrometry and OD measurements are
taken for each probe to ersure i

the pool.

presentation of setly manufactured probes in

= Obtain consistent results with indhvidually synthesized target capture probes manufactured to
GMP standards

= Achieve deep and uniform coverage even across difficult GC-rich regions

» |ntegrate with common sequencing platforms

Ordering «

xGen Exome Research Panel v1.0

Product Pricing
14 ren xGand® Exoms Research Panel vi.0 480,000 JFY
#6 ren wGen® Exome Research Panel v 1.0 W2ADO000 IPY

Product details =

Performance «

Resources =

FDih, SEIFHIE. IDTHOH—L
R—=UMBA I O—RARETY

-5

Resources -

Panel information

0 xGen Exeme Research Panel probes (b
Drerwnioad (23964 KB)

M xGen Exome Research Panel targets (bed)
Dawnload (10 H]

I xGen Exome Research Panel gene list
Diownload [ KEB)

Files for BaseSpace analysis
I xGen Exome Research Panel probe manifest [txt)
Downioad (14

1585 KB}

Vil xGen Exeme Research Panel targeted regions manifest (L)
Daownload (6500 Ki)

User guides and protocols

1 Hyhri thon capture of Mextera DNA libraries using xGen Lockdown Probes and Panels

KE

Bl Hybridization capture with xGen Lockdown Probes and SeqCap reagents ($62 KE)

Bl Hybridization capture with xGen Lockdown Probes and Reagents (950 KB)

B Hybridization capture of TruSeq libraries using xGen Lockdown Probes and Reagents
0 KB)

Supplementing xGen Lockdown Panels

Application notes and case studies

B xGen Exome Research Panel—exceptional uniformity plete coverage (755 KAl

Posters

G Targeted vs. whole genomes—high quality oligonucieotide capture baits shift the target
enrichment landscape (2134 KB]

G0 Development of a novel exame capture kit—ACMG 2015—lowa Institute of Human
Genetics (1166 KEB)

Certificates of analysis (COAs)

Find COAs by batch or lot number

>XIDT
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