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= owA Sold wejoln, i), 549 ¥4 404 EE BAE B4 Ao A8L nolET. o]Ae o
wHoR BA Adue] FEHA @k, % BE AA A% FENG)ES FANY]) AT FAY Terolmol Abg
2 EASM, ol YWAoT WE HE NG FEAQ oM, ol olFd A Bt JRAuIHoE B
FAY, E 7CE oJFEL SR w ofWE ZeholWe] AS HAEIM, ol EF AW H-EH-So|%
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frALS EelAel A e s s 1o, 7] ofSlEE AQl Aelse
ool TES A, o]mM o]So] Nz EAstete] Bx (dAd, AH-2x Tx)S wEd. el ug
g3, ¥ 9pE A2 7t A4

of holAlelMAl, &7 T A Luk JRA Jiehe] gk Zefo|m 2 A %}
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shalx) g "fUHA Zeol AF wr|Q)
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R Zolel PR A oplFh. He fo) g F, A4 Tefeln, F el mvicle] EHSE frelst
%% 7] oldy LRt AFEE; HAS ukg go] oJEE F3o wuelA WAL wu, Wt Age €
A, WA § Fe AEe d we en Eb v wel wddddnd F whlew ¥ e R
RS

12A 3 12B= 2709] Aol Al Shelnee] 5 e BART. & 124 Illumina® Nextera M= Al
Alz=gle] o5 eAlatn, 7] AlFlel olF] DNAY T wAlA FAl] dHstE I Al ofRiHE BjoL
k. &= O12BelA, AMAlE 25k Al o E

KAPA Biosystemol ©J3] 7|EE o]&3lo]), PR SH3ct. the WHol o] &7ks3airt.

e BN

E 134-C %A PR Zetoln] tiael th] #Fu(B2B) Zeboln] tigfele] o AHel ool o AE A
o ABH PR Zeeln T4l (#5) e FAMe|E 2
SR g Fofol mebolv] (A, A % BYE T, o

100bpe] @41 FEZ-IE(footprint) S oF7]3t}. o] dA|olA, B2B Zzoln| HARI(5-5)E Zekoln s &
A AL g Fol £rh. 7] 2789 B2B Zetolv= vt WEE vira glow, FHE ¢ vk (47

3z g3 g sbeAe]l B
w, ool MY 9H(134), 9339 DNA(I3B), & SZ A& (130)0)4d 7Hd, A4g o A4S Y3
g2o], & 13ColA oAlE ule} o], B2B Eijo|n Tzl Aoldt EFelwAE QEe|=E s AMEE
F g IR AE("HG e R (HE)S 2.
E 1= d Fdd (dAY, "vEZSNebula)"2 A HHE, d¥stE ZwIFH LElo|=E o] &3 FTH oAAH
9 FE)el weh, MY WelE AES] A% FES AASE WES A, dHE DNAE ssDNAR ¥A Y
I, golAol A o& ¥z, H-AF3tE DNAE dxFEdolAl At o8 Rajgnl. golAoA &&
S <03 DNA 2 93¥E3d DNA %¥S HlwE= AEE PCR(gPCR)C o8] AH:HM | o]l APF oz Hojm o
80%2] olAlolAd a&S Wi, ¢¥3E NAE AAFY MyE wsst & F29 Zgo]n 9 Phiz29 Z2
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FHB o R, AL AR o9y 2EE olgde], WA-Kolx AAL FHo| oldYse] 7] mumE
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=1 o
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E 302 53] ¢33t WA gle A3 ZlwEEeEel= 8 diste, 2 MAIUEY] Wl ol AE wo)
& Esl7] A% TF Al2EHY AAIHQ AATE YARIE oA g

E 312 E ALY W wel AE HolE E1sE dAAQ AT EY 89k dAE A, "ol EH
2(Eclipse)" (A8 Z¢FEu el BA4) X (branch)E wal, £4& tyxg PR (A, vxE =F
2l PCR, ddPCR), AAIZF PCR, HFHF AL (LE H)9 &A1& pitet 218 ¥ 3] (XF Ad)of 93t 55,
AdE odly AMd (mfR=E Al 7Ixs AlEA, e ddo] fX AEAEE X8 5 9l "y &2}
(Nebula)" (3¥ste ZwEdEtols B4)E wef, 42 fxd PR (A7d, dAE =& PCR,
ddPCR), AA1ZF PCR, AEHF AE (A vtmzs)e A4S pitet 218 ¥ 38 (23 Ag)d 93 55, =
B x3 x£E 1438t TF (d7dl, B2B TF)o o w5, E 279 Aot EEwEd el (A, A
o]zt HIRZ zt= ZE|wFdQElolE)dA BAEE Aol2A AP WolZ Flde HE dAES z2te MY
BAE 23 4 Q).

E 328 ¢ T4 uE Al=Ele] o Aot}

T 332 ¢ o mE 2 J9S wet 28 9 AHFAY g&8 dAgt. 243 9719 >90%7F 20x @A
AWM= ZAstE 979 >50%7F >50x AW A E ZE=t).

wge 4] A8 TANE e

Yo MAE A5 Fddo A2, gy FAISHA Ze=d, JE Vsl &k WggE, A, 3, B
AESE wAEs AES AE @ A3 DNAY F#Ho 71E&£S o] &3, Oﬂ—‘ = & [Sambrook and

Green, Molecular Cloning: A Laboratory Manual, 4th Edition (2012); the series Current Protocols in
Molecular Biology (F. M. Ausubel, et al. eds.); the series Methods In Enzymology (Academic Press,
Inc.), PCR 2: A Practical Approach (M.J. MacPherson, B.D. Hames and G.R. Taylor eds. (1995)), Harlow
and Lane, eds. (1988) Antibodies, A Laboratory Manual, and Culture of Animal Cells: A Manual of Basic
Technique and Specialized Applications, 6th Edition (R.I. Freshney, ed. (2010))]S Za1gkt}.

gof "opr m: Uik e gul HopolA Babel 1%g 747 Al o8] AAHE wieh Lo SAE gl U
S87k5E 2a WA WS Slvisel, ol 3] go) SAHAY AANE WL 5 ) Y Axue) @

=

B . obre B o7)Eiopl el wale] wel, 1 EE 1 23] ¥E 9
W 4 oQuok. gt om, e Folxl ghel Au) 206, Hu) 10%, Av) 56, wE Ao 1%e] WA v
o : 9 2A gAse], A7) gol= shtel gkel @RS oy,

= 4
vhgtAletAlE el olul, B o] wigrAsHAlE 2ul ol E owE = gk, B H Al 5AE gkl 71A
A ¥ =

5 5
= A9, 9 AFEA e @, 54 4 H87b5d o3 W9l WE st §of "epro] T ook @
o}

gof "EeRUorel s, R orelE", EUorels AGY, THA ¥ e Ee erel
gEaBHon AGHY, ol ol dold FEUerels, UsAnRe ol E Huirde o
o= % s}, Ei ole] §AAY A U AT, FehEuorelst of| s P2 M 4
23, FAHAL FAHA Fe Aol A5 FAE + ek, e BeRuerelse] WA do]
o RAR EE A e mY EE owayg 99, 972 Bozry goH F44% (locus), A, 9
E 24l R

2 w214 RNA(mRNA), £4F RNACtRNA), /R& RNA(rRNA) e 7HA RNA(siRNA), #-2-3]o]3 RNA(shRNA),
ulo] ZZ-RNA(miRNA), B EAFS), cDNA, AZ2F ZFIuLeo)=, 243 ZgFIy Leels, Zarns,
e olw Age whEld DNA, o' A g9 vy RNA A L2

T

B, g Zeleln], ErIYLEelnE 3§
u ool WaE wEu Ee=, 174EH Heste FEdeEels B Bl FAAE 2FE 5 Q)
o EAlEE A9, wEUEelE X dig W TeEive 29 A T Fo Fod 5 g wEdUL
Blo|=o] A dE Bl LBl = :rL“&iOH s Fhd & Ak, FEEdeel=s, odd ¥4 4
famske] gl osiA, 3 Foll 71 MPE 5 Sl
dntzow, go] "gH FErEUlEel="E E4, &, B/EE FEULEIE Y, £ olF T 3ty ©]
oMol Wsyt AAHVIE deke 24 LS 2te I 229 2% Ad e AN 22 w1 EEEd
SEte|=E ZhEAIT. g ow, o] "¥A ME"S @Y JhEe] At el Ik AdE s, 4] &
A e FAx, 228 I, X35 DNA, cDNA, mRNA, miRNA, rRNAES X3t RNA 59 942 4 drf. &3
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gultdor  "FIEYQEelE ZEA" "ZaH" k= "1 2aFIFEoEee e AestE 14 Adite
EAdstel oJgt A3t wkZolx 29 Agete xA EEwEUSEO|EE HEISAY Qle=d AMSEE £
g EdoEe|l=s 7ttt ek, FEUSEo|E ZRHE Sl o]t XA EZEwEulEelse] =4
s7bssitt. Bl SElawEdeEel=s ME o skt ol BA ZEwEdSElo|=e ST AE Ao
A, e AE U9 sk oo A ZEwEUSEelBoA st wEUSEe| = o FEEHA F

"ERSE St olgel BelnEdertelnsl weste] wEdAerels A0 47 Aol Fax RS B
FAH e BEAE FHSHE WS AEdnh. Fa AGE $& AY @7 F, Fased AF, E= 9]
AEA E o= thE AG Bold Aol ola doid 4 Uk, 4] BEAE oFA F2E FHste )
o Zb, B b BEAE Fske 3 gl A, wd AN-EAS b, E oE9 o= 23S X
e 5 vk E4E WS PRI NN, Ei AuiFdelddl o FeliFdorelse] Ead A g
e, noh PUAF FHAAS shtol BAE TAT F ek, AL Aol FRAL Az AGe AL Ahe] "n
ArzA AGRY. FeliFUorese HgHt fol "EASFEA S EAS WgolN FFeoElE
719 947] Apelel 4 ARE Fol HANHE BPAE Ao e Idorelne see e

"R A3 (complementarity)"& A4

& A (E)S Fdste ALY vEEs Tt
a8 947] )& FAse A 7 .
60%, 70%, 80%, 90%, R 100% “FEAU)S 2E 4

A AE U wdgt o AR 7| FA AT AUES gttt ol ARgE whel o] "AAA o
2 ARH"e 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50,
T I oA wEHLElel=e Yo thE] Hol%= 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 97%, 98%,
99%, = 100%%] “dsdel AEE UHETIAY, B dA4d 23 st EA4skske 2709 Ak TheRin.
A HAE HEAS Hrkshr] 98 Ad SUAL vAdd oz JEu-22] (Needleman-Wunsch) 3222 (<
Ad), Aaxgoz tJZE HAE 2= www.ebi.ac.uk/Tools/psa/emboss_needle/nucleotide.htmloA] o] &7}%
gk, EMBOSS Needle ™7l 3i1), BLAST <<ag&(drdl, Adgxe=m TFE HAAS e
blast.nchi.nlm.nih.gov/Blast.cgiolA] ©]&7}&3F BLAST Ad =), Tt 2na-Ew & (oA
Meldog TZEE HAHL Zk=, www.ebi.ac.uk/Tools/psa/emboss_water/nucleotide.htmlol A ©]87}53%h
b, o= AR Y dugFel o3 54E Aok, HA A4S HEE 7
[e)

hva

fn ul T =

d L F o= APY AehvEE olg3tel BrhE & vk,
(2]
=4

)

duizlon  EASE 93 "dA} 2d"S BFH Al AsAS Ze dibe] diFE xF A8
EA3star, v-24 AMdele AEHoR EA3EHA v 21U UMY, dE% 2102 dirdoR A -
oz ol W ozt uwial dElAch, dutdom Ndo] f A4E, Hdo] 1o ®A Add Eo|xow
EAgeteE 22t 9 =, 948 2719 uAAEA o= F&[Tijssen (1993), Laboratory Technniques In

Biochemistry and Molecular Biology-Hybridization With Nucleic Probes Part I, Second Chapter "Overview
of principles of hybridization and the strategy of nucleic acid probe assay", Elsevier, N.Y]ol| Z4A3]

JEEERY

shtel FEfell M, 7] AAWES, A7 A A AE WolE Ejlss e Aledn. dF 73>
oA, 7l T Ul eEel= T 7zt el eEelEs 5 wd R 3 wes Thxa, AV
W (a) 7] B9 e erels & Ao EdwavlEol=E AP A Ho] 98 S
QEO|=E AT SAIRA, ols 772 5wy} 31 ek Apoel] HEN-E ztarr (b) 7] (a)] d¥ &
g2l QB =E SFA7IE B (o) 7] S5E Sl QEel = AldAdse] o] AR HES
sk B () AR Bl=sk Fx AE ko] M AolE Flsks |l B (e) Aold AdRE e
Aok 27)9] d9 EElwE Ul Bl =olN TAskE AE ztolE M E WolrA Bk dAE Eddh. o
el A, A7) W AR 2=k Fx AE ke M ApolE F]lske A, B Aol AETE e
Aok 279 99 EElywE Ul Bl =elN BAs= ME Aol ME Wol=AM dAsks A s, (a)
G710 AN BEs 7] Aok 27le] 9d EelrE Lol = S qhmol St (b) 7] Aok 270
o] A% FgEdeEels ZAzte 7zt ZElwEdeEtel=9 5 T 9 3" dhs o] Aol Ao ns §
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$t. dHsly ZYEcEel=E A% A4 B oplEa ARREHY dyel 2o EF WS 59 o
HE 37] AEstE dAE AF = U

AR Ao 2w, MZZRE] 7] B4 ZREdoEes Fo ZglwIFdlSElel=s 9¥3tEY.
dYsl= ZEwEdQEle|=e] 5 UHS FUS ZEwEUEe|=e 3 WU, AME Yo & ThE EEy
Sl eEfol =] 30 W, e Aold FFYoRRHe ZwEULEe=(dAY, SawEELEe=
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T A, s} whgo 2L EAT Hr Zolo d¥std EFelwIEElEel=e JuS A
, SRS U9 o] U] EYwEHUSEe|=e] Arb-AZe] fEstEE dedrt. o & 5W, A3} ukg
72 ok 5000, 2500, 1000, 750, 500, 400, 300, 200, 150, 100, 50 ©]3}¢] FZ#H S Elo|= Zolwt} © &
ZE g SEtel=e] Arf-dde] fEstes dedr. dF FdddA, 50-5000 FEH e =, 100~
2500 FEEQLE| =, E= 150-500 wEH S Efol =] Aol ziE WHo] fEstH, o2 d¥std EYwE
HeEfol =9 Gt Zolrt A7) Zhzhe] Wglo] &gk, AR FEC A, Fr] d¥ystE W] 80% o)

500 FEHSE|=E Ho], o) 50-200 FEH LEe|E Holo|tt. HAstE ¢ e W A kg
sl FEE Azke] o), et Alofe] v, W ddE ZYwEHoEelne] sRE xFsit, A8 74
oA, sl vk 4P} o) o] AEZ ol EASh= @A Ho S HE =
AMEA 28]al dPdste LE|yrE el QEtol oA d ol Hit, T, 2=, 3 2F A

< o2 A 75%, 80%, 85%, 90%, 95%, L& 1 o]/do|t}.

fo v 2

©
ME
m

fu
f
i
>

Aoz A7-dE Y3 AES FAFsIEYE, AE U9 ZEwEdSEel=e 5 g A 3 ol
syt o]de] Y oHH &Y awEYUEe| = 9 AAY e 93 EwElEelEE FASIEE, s
ool oldly P aFEQElo|=Tt ALEHEAY. dE W, ZEwEU LEel=e 5 TWukS ojyiEe] 3 T
dol] dA"E 4 da, T oE ] 5 W FU3 Zg I QEle|=e 3 W] dAdE 4 ). of
SE S aFEY oo Ee AE ZEwEdUlEe=d dZ2E £ Y, Holx ARV FAYE AIE zie=
dolo] SFuFEHE|EE XS, oY S wE I LEel=E DNA, RNA, wEHUQE|E fAR,
H] A5t (non-canonical) 7w LElo|=, EXH FEFHQEelol=, W dH wEQEol=, i o] X3S X
ek 4 Q). ofHE E&YuFEYLEelEe dY 7Y, oF TtY, e FEF ojFAd 4 k. dhkd o
2, F&84 olFA oAfH= sty o] dd Jte dd R sl o]de olF Y d9ES xS}, olF 7t
g oJdfiE = A2 EAstE 2719 e EYawEELEelEE X3 F a (" awEHLEelE oF
A2 AAHE), £43k= sty o] HE dd, sk o] 31 eWdl, sk o] 5 el w 2wl
H 2/Ee A4S o)FA ¥ FEHLEER2REH HEE s o) E53 A(bulge), T olE9 99
e 28T F k. e 2719 E4dstE deo] v-EdstE g9 & M2 FEHE A5, "HE"
FZ7F of7lEY. Adeldt FF9 oHHE, dd Aoldt Ade oyiEEe] 23H AEE & . Adold
O HES &2 Wk e FAld AL ZEwEdLEel= A= 4 Qltk. dF FEAOA, FLS
oJHEEo] nA T FEUlEe|=e & e FUlET. oE €W, A1 E A2 oJ¥HEIF FYe vkgol
7H & vk, ofHEHE AE EwEdEeluset xFely] dd 24dE 4 k. o E W, du Z Ao
E7} B7MEAY AAE 5 A
AHE S aFEHLEelETE AR EE A, V] ofHEH EawEE el e Sy o) tYdt AE
8425 ¥ 4 9lon, o] HARH R FlL} o]ite] FE Mgloln ofd¥] AME EE o]9 BHA, 3k
olFe]l Al ol ofd® AME HEE o] HA, sk oo vtmEE A E, T Adolgt oYy HEe= A
o]k ofglE] o] M BAl Alelof| A FfE Sl o]t FF AE, sty o] A ax AA F9, sy o]
14 ZEwEdSEels eWde JHARQ iy o] e, sk o]ide] maH A3 F9 (dxid],
Illuminarlell &3] 7fdte whe} e FAE 722, U4t ¥E ADEE A FAXY 22, AlEY Z9F
o/l 14l U

oo wAL AF), sl olge] TA wi A~ 2] (near-random) AE (A, Fht
_‘ﬁ_

= 27 o9 Aold wEHUSEo|=Y AERRH FARE Ad9d s o) wEdoEel=, A7) sk
ol o] Yo Melg Aojd e LElols ztzhe F29) MdS st ofHE e Hiel vEhd), #
ole] x¥S Eesth. AF Ao, 7] olfEHE oE EW A3t o5 I ofHEHE zt= HHHE 4
P& "ZY'T 5 s, A7) ofHH gl HRAA MES xEEE SEawEEeln® Igd HE(E
3] HAFsy] A A7) HE)E o] &dte] Y] ofHEE FHehe Y] 4SS FAStaL, 7] offE 2 oW
gol Ao AF A e FARES FHSHA &2 3] €S AFEd tg, ) NEZEE ] Xx3E 9F
= WEeted AREE ATk B3, 45 Agel, EAstE 23 zer 9 34 AF o HIAVE, odddg A
AAJA B AF THRD slA, AdAE Ads=E A5 AMHEE 5 k. dF FddA, 7] 43
el offE = Al Zebolu A ALEE vk, 270 o] AdE a4AES AE-HRIFEY (A, 3t
ool wEHELEle| = o EEHAY), AR AFIAY, FEAoR FHHAAY, 4Hds] sHE ¢ A
th. oE EW, T Zgtoln ofdy MIE E=3 AAA Zgold ojdd® AERA 8 4 9tk AE &
AEL 3 Wdke] T O BT, 5 ddke] EE O Bo, EE olfH SuygEd el =9 Y 9
g 4 k. MY 24 E doo Kk do], oAy oF 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35,
40, 45, 50 o], & 1 olste] wEHE|= Aol ¢ Ut AHE & AFITHSEO|EE olFo] 74
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[0046]

[0047]

[0048]

T3 e Hd TheAde wen, 2o EelrEdeEelnrt SHAoR gde 5 w5 3 Wi BF
= M 7beAdE F3 Huh wEbA, AR FRdelA, A7) 2719 EenEeeEtel =t s U 24 A9E
e s ek AelR, A dold FelwFdsEelns s AHed 5 v EEwE
dleEtel= wheo]l Ji]) offE glo] AR = A, A ADE FxE ALl dig Aol ofs) Ald &
At s =W, 2719 FAaL MdSe] AV R M dis] 4" e Hol= A, 4] Aol
sk Ao Hole Aol A7) Aol AH{FE wAshE AL vk EirEdeEtol= W] &
tooldel ofiE ANES F3 ddEE A9, AETE TAE ofHH Add dF Al s, Ee AAA
f=rh 7] d¥ske ZewEdertel=e] 50 9 3 B RERYEH LS ded SR Aol 4 44
of ofsl &eld 4 gk AF FdelM, SAHI Ao 42 Fwd A% ARdololM Al AE
st Zelir el EtolE oA E58it

= 4 dgstE Zelyr el =] W] 3] HAIRAS] dE AT A, el Eel =
= ofHE ] FAstel ddstHs v, ¢ =4S ofHE e ARSE BARSEaL, sH e 27]9] offEE
ol &3tt. 2709 o|EZF AFEE = S, s EelwEleEelme] 5wl A" 4 gl wkd, A2
offiE= Td FTewEdertel=e] 3 wake A" £ glvh. AN FAelA, ol olAle] a2 o]
AleldE golatAl k= 2709 o5l FrHQl "AEHE" Haks} A 2719 Adoldt o HH o] AHES ET
& 4 otk Aehd(Forked) Hi= "Y' of9E7F B3k AREE = v, 2719) oRE7F AR E = A, F B
ol EdT AMEE e Fw U LEel =Tt ATl-old®g o R Qe Ay gl AAE vk

=62 &Y e DNAYE g2 EEnErlEol=E ddsTIe F7HEY v
At A7) ofsiE = EElwr I eEtel=e] 5 B 3w & shufel Ml

2
%
)
r o
2
>
o
o
e

KeN
dHos ke 5 9y =
6Acll LrEbet mheh o], vkl Zbe DNAGssDNA)= 3" ebell A sto]l=s4 58 7hAaL, o9 5279
3" EeE T, o2 elrtobAle] EAA, wrA R WhEo] ssDNAS] 31 g offiEfe] 51 el AAd
ohoolElet e, dgs sk Al EtolAlelAd o), vl ssDNA WAk whel offE o ZAMt
grolAlold & fieshs EelZRdd FeF(PEQ) I & AAE AREshs 2ol 783 olth. dee] o &4
7b BRI = Qv (8R4 3", A 5, 5). AY Feldlolde] @AHM, BRA EololEE AA]
e, A ZlvobAl wi= v AgE as i skl ARSE Fdl, Y] Seldleldd 2AES EaR
Aeld A, A7l 224 ZololErt AAHH, A9 a4, o7 Circligaseot £ A3} a4
7h dgste FEwIdLEel=E FAse wAd whes 383t = 6Boll dEhd whep o], =2
5' a3 WS e sl Thes gt olF The oRHE olgFowM, olF Vg 727 4E 7
AL, el A7) EelAlel Al Hnick) s Zhe olF by ws ARG, aelal uA, 3] 27e] TheE &
2ld o Qi FEA WolofErt AAHL, @i vhe o] dgstEo] APt e Eel=E 94
gt
A e, A 498 XS I flstel EelwEd sl = (i, v 7k DNA) <] 27)
of webs A Slsl A FRZIF ARET. T @ 4 A e] AAA ol7F = 5ol dAF o] Sl o]
AL oAHHE ol &sAY o] &8kA] ¥ AqE = vk, BA FUZY ARSE Hu Eew I Eels v
°of °f 100 wwEHEel= HojHth ¥ & Aol 53] 8% 4 vk, Ay FelM, A FRE 2R
= 3] m=eel: Al =l NS m=w]l, #oAl2 m=elQle EFETE Y] Al R A2 =kl A R
& &l 24 ZEwEdeelE o] deshs Aol WA A4S Aot A4 FE ZeH Y =
e A ML frevlsidl EAsekA Renh. mEka, A7) SRZeh 34 FEwIdettel=ete] &4
shs A7) 24 M 27le] e O SAAA, 493 5ad EAAC 24 Mde FAW 483 &0
SHAl @k, AN Ao, ol AL B FREZIL EY SF ZetolmRA A8 4 glome FIHoR
&3kt
AFst F, Wk A AEAES @A Fojshad o] 8k A4St eI U Eel=e A Tk
= wRE STV S8 SF e AR Al AAE S odoh (AR, wkeelM 99 E2lhrEE 2 E
=] el Ei= st o] thE Ak Al fal). s 5W, 498wk i ole] AR EE, A
o easrEeobAl Aol osl, v rhg (A-dgsd) FIewIULEeI=S AAs] fl& Ad
ATt F7F =M, dgst v Ha ole] A= AY] WAl ARvEIES A 5 9L, ol o3 A=
Aol fAHaL MR (AW, WeahA] B ofWE), E= AFE AbEo] e o] fA¥a
LEET. golAlold WS Astety] A% v 1=, AW Zymo Researchel ofs] Alx¥ Apo]® 2eal
AA 7NEZE o) 87bs stk A RN, Al A3} wkgol AR elrtobAlE AASAY sl 9



[0049]

[0050]

g A, /e A7) grtekA R RE d¥ste ZYwEdlE =g AAMWY] 98 HE 2@8s. 97
TFadolA, grtelAlE Eafste Mee Z2HolAl, dAd ZzEoluolA K HElE Egst. 2 olyo}
Al K Ade ARAF TREF, T B ZZEF (AW, Sambrook and Green, Molecular Cloning: A
Laboratory Manual, 4th Edition (2012)°]A Al&% & vlel £8)S wWE 4 k. T2 yolA] A Fo L3tk
FE B o] HuE 5 Qdvk. & 7Aoo, st EelrE el QEke] == 0.1% SDS B 20 mM EDTAS] &
Astell ZZ e olubobA] K(Qiagen)ol 98] AAHL, 1:1 HAE/FEEIXE % FEEFE0F FHHH, g
EE olAZauss JAdHEY. 4 FddoA, ddL des FdA] .

L3} o]Fof ZntR 7] d¥stE EFElwIEEQEel=E AR E Aol FuE 4 vk, iH oz, AlF
e s ool TE kg Foll el 4 vk, dubdog | "TEe sl oo Jty7t 14 EEwEd
QEPOIE EE o]o] ARE EAAE IS /Y. e wE e =(d 7], DNA “‘/‘EL RN E T
A7 s WRo] o] &b st FES Mo AY, AFolAY, Ee i FF A A7) B A
7] B5E X 4 . 32 e 25 ¥, dAad 4 dA aAE 28 5 JdAY, e d dA
S 8= 34 ¥ T2 IAHY 7 I, EEHEoM A wE(PCR)S WA, Zeho]n o] wir 7hehe 9
oAdd, 2 x4 Ade 9 5E AFHor F7E Lol AFe] thgro] Alo]|FE o] gttt ojdyH
AE 7hee] A HA2AQ 55 ol vEE FVMATIE €9 AL (Y, v= 53 A6,277,605%), &
g wRARA (g, AW0/2000/049176%5), A AL (AW, W= 53 #15,527,6705, W= 5F A

S
o
39
&
o0
&
S
folr
sy
Hl

£3] #15,939,291%, %@ v]=k 53] #6,333,157%), @ A7] vhs Ao A Zelolw e}
o] A& (dAdl, v= 53] 715,545,540 ) s @Add ¢ Qlvk. Wo] #AE RT-PCRIA,
B 4R DNA(DNA)E wHE7] 98l WAL EARRD7F ARSI, 18]ar U] A7) cDNAE PCRo AoH
o] DNAS] thre] b9 & AR (ddd), ml= 53] #15,322,7705 3 v= 53] A5,310,6523). &
W el g ThA] dE B4 SDAR HEe Tt X & FFo|H, ole A A e widf ritel] Zefolu] A
A B EAERE] ool EY etoln] A% AHES AA S NP EAjstel] ol
Lypgdobal 14 Rl I dobA-mzlE YA (nicking), B Sk 7S
, 97 2 e A8 U geEE s JtegS A el 4] de 3 2
E‘ro}xﬂ—uﬂﬂﬁ Zjolw] %o Alo]FE o] &dto], AHE9 7|atEtA FEE oprlgtt (o7
T 2 va 53 A15,455,1663). 3124 SDA(tSDA)E A Ao FUd WA
ﬁﬂﬁ ArrEeoba] B ZElvgtelAlE AREETE (9 53] A0 684 315%). thE &
Y ME FFH(RCA) (oA, Lizardi, "Rolling Circle Replication Reporter Systems," "= 53]
15,854,033%.); @E]?}O}xﬂ o]&E3 FEH(HDA) (|7, Kong et al., "Helicase Dependent Amplifications,"
w = —#OJE% F70 AIUS 2004-0058378% Al); ¥ Fx-wylg & T3 (LAMP) (471d], Notomi et al.,
"Process for Synthesizing Nucleic Acids," W]=F 53 #16,410,278%)S X &3}, df Ao, 52 SFH2
S eEel= Zetoln R dE 5 e, TREE AIESE RNA ZvetotAld] &g HARE o
|3, AAR-7IRke] SE S NASBAR &= == Ak A 7wk SF (ddd, v= 53] A15,130,238%);
4 QBHEYIIARE BEes, ZREH 2 AAE FEFATIE RNA dEETtobAle] ARgel oEshe W
(A, Lizardi, P. et al. (1988)BioTechnol. 6, 1197-1202); A}#H(self-sustained) A EA (oA,
Guatelli, J. et al. (1990) Proc. Natl. Acad. Sci. USA 87, 1874-1878; Landgren (1993) Irends in
Genetics 9, 199-202; % HELEN H. LEE et al., NUCLEIC ACID AMPLIFICATION TECHNOLOGIES (1997)); 2 -7}
AR AL RS AAskE W (d7dl, v= 53] #5,480,784% B v= 53] A15,399,491%5 )& E3Hgc).
F7HAQl T A SF e FUHARl ZetelmE 9%k Ajt H9E =FAY|E Al-7EE wEELEe=
ol = IS Adsle aa(dd], DNA S| Z A gkobA] B RNasel) &F Z233ste] H|-7]23 7EdSEo|=
(7, & == NA wEEEe]=)E sk Zele|We A1&S T (A, v= 53 A
6,251,639%., W= 53] A16,946,2515, H W= 53] A7,824,800%5). T& % AL AP AY A5
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AR FHANA, FEL EY AF FEQRL TIVT AU RCA WS EFEE sht o] Teolv],
Felvietoldl, % NIPE EFsha, AN PR, AYHoR, RA WgIMe] EerigtopAe e A
2yg 2 o1 g7k e, ele] MATH ol it

; d B = . [¢]
ZelwgotAlelt}, 18dt thefst Ze|w oA v)
DNA Za|mg}obA]l T Ath (Klenow) W, Phi29 DNA Z@|®z}olA], Taq DNA Zg|HdlolA] 5&
o

)
Ege. QuHon, AdAs 79 TenFdodeEyy B4 Ade 2 ol¥e sE TgHe &9
FEUSEIE FE AR (AW, £4 Ade 2, 3,4, 5,6, 7,8 9, 10 o1 = 1 o s A
B opRaol A, of 2 74u w3 oo Auelth. % bl qlelo] Aga o], iy of wi A
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@ wge B4 4D F99 o v
& WA Apde FES sbsal s, 14 £ Zeolrje) Md (2
vpERol 4 MAS FEAFP MR Zefoln Atolo X EAE Fheido]l wty] wiEo|tk. AR A,
A A9 5 ‘jh’/hql A< B9 3' ek Atole] AE ¢F 200, 150, 100, 75, 50, 40, 30, 25, 20, 15 ©]3},

0 e e, Ay Faddn, AU AL AE Bl mAel, b PRGN, Heel
@ EA Aol B BB Eehulolsl tire] el Mol geld EA AAE WAR (AW, o Ei Ao
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o] AAzto R FFHETH. 53|, PF A" FEASEel=TE £l wel zzte] A st Zejolw/FY/
ZEu ol HEFAZE BEEW, ol 1Zo] Frd o 77 ke 479 ANz dRls vhsekA dot
oyt FAHNA, A 15 wEFHEe|Ee dFd FaF B9 Fob AuHEu. oF EW, ¥4 15
9 B AAR A AEY AR, &=, wEELAIE TG A9 B, v, EE tE Od 1Ak
TR =N, 7] ZAE 7] AREHHI ke b W2 Z295A] For, g4l dd DNAZE A ddk. &
Zbe] Bape] BFe A Hor wl$ e xw By o Ay E3dAel F =(optical confinement)g X

% 95 WEH, o7 == f

AF FEANA, AE W] ik golAloldel os) AAdE # At ol e, d& W, £
(polony) oA Ze]a SOLiD 7|%(Applied Biosystems, @A+ Invitrogen)ol Al o], T4 MES
3t7] 98l dPH o2 DNA g7fobAl E4E o]gsitt. dvtygor | uAE oo BE JMEe &F
Elo]=9] Feto] AT EH, ADHE 94X we} ZAHT. SYIAFEYLE|EES oY
= uj Aded gk DNA g7telAlol ofgh A1 gto]Alo]do] 7] XA AFRA A
ANFE of7]3t},

AF el w=d, AlEA g &

gar S LEe]=(did, Aol HFFE e dyEA dd 5 9l

oj=)ell A A, NAGFd Md Kl

7h obd)®E ERG. S5 Ex

ZerE el Eto] = AollA AZshA (Ad, A R #FE) HAEX
il

% shehEE Rolshe A oF A9

[
o
N
N
>
g
)
10
>
g
2
9
rr
rEI
1L
o
N
N
2
N
)
2
9
K
[\
=
10
o
9
%

olg AEste WAE % HIRE Z7MANZIY. A8 FHAANA, 5%, 4%, 3%, 2%, 1.5%, 1%, 0.75%, 0.5%,
0.25%, 0.1%, 0.075%, 0.05%, 0.04%, 0.03%, 0.02%, 0.01%, 0.005%, 0.001% ©]&}, & = mvte] Fo Hxs
Zhe Mg Wols FovsHAl wlA S ety A BAHE sHEsAl S AR FdAdA, A7) Ad Wl
= 9% 0.1% e 1 ovgre] HIER dojdr). AR FdHdoA, AE Wl RNEE Y] WErt FAgHoR
FovstA a4 S F&ES =9 (A, <F 0.05, 0.01, 0.001, 0.0001 °]3}, Fx =2 wwe p-gk& 7}
A) FefusiA wiAS st AR FdAA, AE Helo HEE Y] e a7 S/RES o = 4
ol% oF 29, 3ui, 4uf, 5uf, 6¥f, 7uR, uh, 9wh, 10®§, 25w, 50uR, 100Wf o] ZH|3 wf (dAd, A=
S5E B =), FrousiA MAS 23k, A5 FEAANA, FolA YR HES 4Es] AAsEH 2o
A wE eH &S 9k 1%, 0.5%, 0.1%, 0.05%, 0.01%, 0.005%, 0.001%, 0.0005% ©]&}, Hi= =L wqtolt}, A
TEdoNAH, QFEL 0.001%8 T} S},

IR FHA A, A3 AE WolE st A ("HAHSE A" e "AHS s A'eRE AHHE)L
st o] el AlEA HlEE Hx: Add HHow FHste AVl & Abol9 AolE glete AERE oyt A
FRE Flete e T, dubdom ) AHLE s AES E bE AL @A Fa, 47 AEs
we} AE wERoR wolsta, 7 Ade] dwhy & miAst=A] HeE v, viEAsiAlE JFxE uet o
&gk AA e s vHREE RS ST HA-2F0y miX s FER] AoR AAAY, AEE 7o #HEA
AEe #g FEof et dF FEAANA, Al =T vy e JFER ALe 2 AE, G704 g
I FLE FY W Agoltt. FE AwS dE Y ESAT ¢ vk A5 FAAeA, Fx AE,
At Fx AFoZHYH EE F4 T AlEAE JEERH A" FAAZREY 24 ZE5E T 2 Eo
=& Ffrshe ggntem o]Rojxitk. dF FddA, Fx AEE st ol fUIAe & 5E T 2 Ee
=] A, A skt oo wieglol, A, wiolElzs, HAME, X, Ee OE {UIAEZFHY A9
S ISAY o]ER o]Folth, AR FHANA, FHFE AES FFE AFe A, dAd B4 T s o
Aol 4 Adel Aeste (i, st o] e FHA, e o]d Y )Rte R o] Fox s &9,
B AES 8 (ddg 29 HEY 45), Fx AwS HAd (A, HIV, HPV, e F3sh v
of 3, dHd), E. FtoD) e AA Aw, e AAt SAHI #F e AP Il {F83 o] dF-o]
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oin

o Q3 AN, AQY A, A Bl ol §714 Bt FE 2395 A%, b 3
o1 Wz Aol A,

AEARJ] AHolAM, Hx o] vl-mid 7] Ao AJEA Bl el 971 7] ARCA A mdRo)l7 o
oiuteS ZHIXIT. FAFSHA, shue] Mde] e A el 7] el e Edsks A, A e 24
Aol ("AA")7F dojd Ao FEHEY. shhe] Ado] e A3 AHHIL eS WAstaA sk A,
71 AE2 T35 d Jd(pairwise alignment) 2 &G vhg AMd AH2 dubdom 5 oo Mae A
25 7H7IH, ol dE &Y, L9l A A A% AL I, A TN, AHE £510(F 8t
T A AR B AEe] FEe dis) g dAshks AS 2. Ao 9vF AEHe A, vWiA Ee
A= A& a9 Y sFofe] v|ojsiH, o=, <& =W, WA A5 1 B vavjAe] A
0.339 & givh. A2 A sfdEol] o) A Asol2RE ALY, o= oE 89, -1d 5 vk A
gE 2 A& g5 AdEe] Ay Sdols A B APA A = AP e 712 5 gdd
ol #ed F5H= AHo dFs VY. AHES s dagFe] de, vAdHeR, AnA-9E
wEW)  dadsE,  ysd-ZA0 dads,  #ES-g EAAFOme v dads, =

Novoalign(Novocraft Technologies; www.novocraft.comolA] ©]&7F53%h), ELAND(Illumina, San Diego,
Calif.), SOAP(soap.genomics.org.cnolA ©]&7bs3l), 2 Mag(maq.sourceforge.netol X o]87}s3h) e} 7
Al sk A&7 (hash function aligner)& X3$Hstt}. BWT HIHS Adyses oF 714 oA -] AE 2=
2 Geeknet (Fairfax, Va.)ol 2Ja] %% SourceForge HWAIC|EZH-E o]&753st W2 - AHH7](BWA)O]
ok BT A¥Hoz wIFelLEol= 2 HlES HRIE Az, AP dady & BN AF

HZ 46 97] A& & FEUE= AES Ad9ast &= ok, A7) AAEE BITY +5 (5, Ix2E QY
Agh) 9 AR5k BE dolH Fx9 F&HS X3, BIAE E5F BWTAl 7]%3F 2719] Aolst dueFe E

ghetrh. BiACl 93t JEL2 W O F& (3WE Hdl 200 bpe] FHS HolE Hd AW <iE]F bwa-shortE
o]g3le] aY= 4= Aot (Li H. 2 Durbin R. Bioinformatics, 25:1754-60 (2009)). A2 <arz]F<l BWA-SW=
o we 272 7 == 98] dAEHe 9t (Li H. % Durbin R. (2010). Fast and accurate long-read
alignment with Burrows—Wheeler Transform. Bioinformatics, Epub.). bwa-sw Ad7|:= %% "bwa-long",
"bwa long ¥ilE|F", HE FAIG §ol2 XA HET. Zn2-9EWe] 3 FuE Hdse AY TR
Geeknet (Fairfax, Va.)oll 23] X% SourceForge YAIO]EZFE o]&7}53e MlMmero|th. MlMmers H7gh
e = 29 HEo)lE ol AA AwS wEA dHsts Alxglo|t) (Kurtz, S., et al., Genome Biology,
5:R12 (2004); Delcher, A. L., et al., Nucl. Acids Res., 27:11 (1999)). o& &9, MUMmer 3.0 2.4 GHz
52 daag AFEE, 78 B2 WEYE o] &3dle] 13.7%%o 5-H7hHo]lx X5 & 19 BE 20-97]

A ol AeE wjA = Fopd = vk, MMmers H3F E9bddE XS A 5 9, 1AL AEA A]EA
ZIRAEZRE 100s FE 1000se] AEZ(contig)S HA AT 4 Yo, olES Ay A2Hd E3d
NUCmer T2 o]§3te] T & MEQ HE L T Awo AT Ao, thE Ad 2 o] vA|s

2l d 3715 ¥¢3th: Kent Informatics (Santa Cruz, Calif.)Z%-E]e] BLAT (Kent, W. J., Genome
Research 4: 656-664 (2002)); Beijing Genomics Institute (Beijing, Conn.) ¥+= BGI Americas Corporation
(Cambridge, Mass.)Z5E19] SOAP2; Bowtie (Langmead, et al., Genome Biology, 10:R25 (2009)); Efficient
Large-Scale Alignment of Nucleotide Databases (ELAND) X% ELANDvZ component of the Consensus
Assessment of Sequence and Variation (CASAVA) AXE¢Jo] (Illumina, San Diego, Calif.); Real Time
Genomics, Inc. (San Francisco, Calif.)Z%-E 2] RIG Investigator; Novocraft (Selangor, Malaysia)Z4-E
9] Novoalign; Exonerate, European Bioinformatics Institute (Hinxton, UK) (Slater, G., 2 Birney, E.,
BMC Bioinformatics 6:31(2005)), University College Dublin (Dublin, Ireland)®%-E<2] Clustal Omega
(Sievers F., et al., Mol Syst Biol 7, article 539 (2011)); University College Dublin (Dublin, Irelan
d)o.ZHE 9 ClustalW ¥+ ClustalX (Larkin M. A., et al., Bioinformatics, 23, 2947-2948 (2007)); %
FASTA, European Bioinformatics Institute (Hinxton, UK) (Pearson W. R., et al., PNAS 85(8):2444-8
(1988); Lipman, D. J., Science 227(4693):1435-41 (1985)).

APHom AW dolHe e ¥ AR g
2 do]E] & FASIQ FUZA YEU, thE XEwio] o] &

o, mawd gol), A% o FHH WA, L Fx Ade] of@ ele] G WelF sy A5t
Aol AgAon A9 4Ae Bal BART. W w9l dolg Tt A wEE weld 992 PHY
e R, 47 Ade B2 FAAS (AW, FF, BF, UEE ARYS A8 st ol Ado] 53]
AskE A9, Zzhel wEd ool AA, W/ mE zAze AR W e uEe £E 3= AL 23d 5
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[0110]

2y |Hx tHo[XIH

Aff o CNGB3 ¢.886-896del11ins T
Aff o CNGB3 c.991-3T>G

Al ol CNGB3 p.Argd03GIn

Aff o CNGB3 p-Glu336X

Obtll Ll Q14

Etcj:mi;ﬁ . AMPD1 P48L

Obtll Ll Q14

Crolole e 1 AMPD1 QI12X, 1517602729
Egiziiwﬂ SLCI12A6 ¢.2436delG
Egiziiwﬂ SLCI12A6 ¢.2436delG
UTEL = HGD c.174delA
UTEL= HGD c.174delA
UTNELE HGD c.457_458insG
UTNELE HGD c.457_458insG
UNE L= HGD G161R
UTNELS HGD G270R
UTNELE HGD IVSI-1G>A
UTNELE HGD IVS5+1G>A
UTEL = HGD Met368Val

UNE L= HGD P230S
UTNELE HGD S47L

UNE L= HGD V300G
otmp-1-3 E Al AE = | SERPINAL Argl01His, rs709932
otm}-1-stE 2| Al ZL = | SERPINAL Glu264Val
onf-1-2 EF A ZEZ | SERPINAL Glu342Lys, rs28929474
onf-1-2 EF A ZEZ | SERPINAL Glu376Asp, 151303
O I}-BH A| EA|A MAN2B1 IVS14+1G>C
QIO A|EA| A MAN2B1 p.L80OSP

U0t A| EA[A MAN2B1 p-R750W
onl-Al2 A ZE|7HHS | SGCA R77C, 1528933693
otm}-ErabA|o|o} HBA2 H19D

2 m-ErebAojof HBAIL HbQ
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[0111]

g S ol H'H
otm}-ElzpAf| 0] O} HBA1,HBA2 37kb (2 T) ZA )2
otm}-ElzpAf| 0] O} HBA1,HBA2 37kb (2 T) ZA )2
HbVar G O] E{H]| O] A id # 1086, --(SEA); ZT}-2 2HI
otm}-ElzpAf| 0] O} HBA1,HBA2
S MA} ©O}-Thal-1 BEE T3S|= ~20kb 0| Z A
HbVar 0| O] E{H| 0| A id # 1086, --(SEA), LT}-2 24
otm}-EbgpAf o] o} HBA1,HBA2
QFMA} 2O|-Thal-] REE TEtSH= 20 kb O] ZH Al
HbVar 0| O] E{H| 0| A id # 1087, --(MED-I); 2 m}-2 &4l
otm}-ElzpAf| 0] O} HBA1,HBA2
SMA} LO}-That-1 BEE TE8|= ~17.5kb 0| ZA
HbVar 0| O] E{H| 0| A id # 1087, --(MED-I); 2 m}-2 &4l
otm}-ElzpAf| 0] O} HBA1,HBA2
QFMA} 2O|-Thal-l] REE TEtSH= ~17.5kb 0| ZHAl
HbVar G| O] E{H| 0| A id # 1088, -(2T})20.5; 0|2 St 20.5 kb
otm}-ElgpAf O] O} HBAL,HBA2
Zialo otn} o Ol T} 1 O] 5 WEHS T StSt: 9 iif-Thal-1
HbVar G| O] E{H| O] A id # 1088, -(TH20.5; 0|2 F20.5 kb
ofm}-EfafA| O] O} HBA1,HBA2
7:1A| o OFJ.LI'Z ol ol‘J_Ll- 1 ol 5 |:|H:|-o E%%, %ﬂf-Thal-l
HbVar 0| O] E{H| 0| A id # 1094, --(FIL); 2'G} 1, 2t} 2, 4!
ormr-gapA0[of HBALHBA2 A O Ef | O] & (FIL);, 2ot 1, 2ot 2, &
HE} @ A} QtO}-Thal-1 S HLtdH= 30-34 kb 0] Z 4l
HbVar 0| O] E{H| 0| A id # 1094, --(FIL); 2'G} 1, 2t} 2, 4!
otmi}-Elgp A O] O} HBALHBA2 |01 E1elO] (FIL); 1, 02, 22
HE} @ A} QtO}-Thal-1 S HLtdH= 30-34 kb 0] Z 4l
HbVar 0| O] E{H| 0| A id # 1095, --(THAI), 2T} 1, 241} 2,
otm}-ElzpAf| 0] O} HBA1,HBA2 N
9l H|E} QM A} QIR-Thal-1 S ZEtSH= 34-38 kb O] A A
HbVar 0| O] E{H| 0| A id # 1095, --(THAI), 2T} 1, 241} 2,
otm}-ElzpAf| 0] O} HBA1,HBA2 N
9l H|E} QM A} QIR-Thal-1 S ZEtSH= 34-38 kb O] A A
HbVar 0| O] E{H| 0| A id # 1097, --(MED-II); 2 7} ©| 2t} !
otz ol of HBALHBA2 [ O] E{Hi| O] ( ); 2712l Yt %
HE} @M A} Qth}-Thal-1 S HLtsH= 265 kb O Z AL
HbVar 0| O] E{H| 0| A id # 1097, --(MED-II); 2 7} ©| 2t} !
——— HBALIBA2 10| Eft o] (MEDD: 27}2] ¢t 9
HE} @M A} Qth}-Thal-1 S HLtsH= 265 kb O Z AL
otm}-ElzpAf| 0] O} HBA2 HbVar G| O] E{H| O] A id # 187
otm}-ElzpAf| 0] O} HBA2 HbVar G| O] E{H]| O] A id # 2598, IVS I-5 (G>A)
otm}-ElzpAf| 0] O} HBA1,HBA2 HbVar G O] E{H O] A id # 703
ofm}-Etap A O] O} HBA1,HBA2 HbVar B O] E{H| O] A id # 704
otm}-ElzpAf| 0] O} HBA1,HBA2 HbVar G| O] E{H| 0| 2 id 4 705, Hb Koya Dora
otm}-ElzpAf| 0] O} HBA1,HBA2 HbVar G| O] E{H]| O] 2 id # 707, rs41412046
otm}-ElzpAf| 0] O} HBAI HbVar G| O] E{H| O] A id # 87
HbVar G| O] E{H]| 0| A id # 969, Poly A (A->G); AATAAA-
otm}-ElzpAf| 0] O} HBA1,HBA2

>AATGAA H|Et+
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[0112]

Het +HE} HO|HF
HbVar G| O] E{H| O] A id # 971, Poly A (A->G); AATAAA-
ormp-EFLA| O] OF HBA1,HBA2
>AATAAG H|EH

otm}-Eta}Af O] OF HBA2 MIT
otm}-Eta}Af O] OF HBAL W14X
OFR| QB A 1T -8 ),

+| T8 o A1166C
81
OFEL X|ZICHH E E

t lf = APOE p.C112R, 15429358
S &4
OFEL X|ZICHH E E

t lf = APOE p.RI58C, 157412
KRR £
Ot27|H s AliteE ASL R385C
ARSACS SACS 5254C>T
ARSACS SACS 6594delT
ARSACS SACS 6594delT
OIALIE| 22| FA

tamEEe =t AGA c.199 200delGA
%
OIALIE| 22| FA

tamrE el A AGA ¢.199 200delGA
5
OIALIE| 22| FA

tamEEe =t AGA C1638
=
o
H|E}OI E AWLS SHIS}

ISHUE 2RSS TTPA 744delA
2Eux
H|E}OI E AWLS SHIS}

ISHUE 2RSS TTPA 744delA
2sux
DHEDEE @EAZT | ATM R35X
XE7PR A opA

PJ asn AIRE 1163 1164insA
SETREL -
XE7PR A opA

PJ asn AIRE ¢.1163_1164insA
ST RE!
XE7PR A opA

raddn AIRE .769C>T
ZFa Rl
XE7PR A opA

PrasE o AIRE ¢.967 979del
537881
XE7PR A opA

PrasE o AIRE ¢.967 979del
537981
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[0113]

Het +HE} HO|HF
X7tHY S ohd AIRE —_—
F2T RA1
HI20-H & =52 BBS1 MB390R
Hl20-H S S532 BBS10 p.C91LfsX4
HIEQ-H S S52 BBS10 p.C91LfsX4
HIAE ek st
BEST1 .G383C
OlgAE
H|E}-Al2 2 28|ZI- S | SGCB S114F
Hi|EF-Et2FA| O] Of HBB 28 (A->G) Hi|E}+
Hi|EF-Et2EA| O] Of HBB 29 (A->G) Hi|El+
H|E}-Et2fA| O] Of HBB 29A>G
Hi|EF-Et2EA| O] Of HBB -30 (T->A) H|EH+
Hi|EF-Et2FA| O] Of HBB -87 (C->G) Hi|E}+
H|E}-E4 2 M| O] OF HBB -88C>T
Hi|EF-Et2EA| O] Of HBB CAP+1 (A->C) H|EH+
H|Ef-Er2h A Ol oF HEB = 15(G->A); TGG(Trp)->TAGS 2 2=) H|E} O,
134716011
HIE}-2r2h 4 O] of LBB = 15(G->A); TGG(Trp)->TAGS 2 2=) H|E} O,
134716011
Hl|E-Ef et A| O] O} HBB I = 16 (-C); GGC(Gly)->GG-H E} 0
H|E}-Ef2hA| O] OF HBB & 16 (-C); GGC(Gly)->GG-H| E} 0
Hi|EF-Et2FA| O] Of HBB = 17 (A->T), AAG(Lys)->TAG(stop Z=) H|E}O
H|E}-Et2fA| O] Of HBB 3 E 24 (T->A), GGT(Gly)->GGA(Gly) H|E}+
Hi|EF-Et2EA| O] Of HBB FE 39 (C->T); CAG(GIn)->TAG(stop 2 =) H|E} 0
Hi|EF-Et2EA| O] Of HBB FE 5 (-CT), CCT(Pro)->C--Hi|E} 0
Hi|EF-Et2FA| O] Of HBB FE 5 (-CT), CCT(Pro)->C--H|E} 0
Hi|EF-Et2FA| O] OF HBB FE 6(-A); GAG(Glu)->G-G H|E} 0
Hi|EF-Et2FA| O] Of HBB FE 6(-A); GAG(Glu)->G-G H|E} 0
Hi|EF-Et2EA| O] Of HBB = 8 (-AA); AAG(Lys)->--G H[E} 0
Hi|EF-Et2FA| O] Of HBB T= 8(-AA); AAG(Lys)->--G H[E} 0
H|Ef-E b Ojof HBB 3 E 41/42 (-TTCT); TTCTTT(Phe-Phe)->----TT H|E} 0
H|E}-Ef2hA| O] OF HBB T E 41/42 (-TTCT); TTCTTT(Phe-Phe)->--—-TT H|E} 0
H|E}-Et2fA| O] Of HBB A E 71/72 (+A); TTT AGT(Phe Ser)->TTT A AGT; H|E} 0
Hj|EF-EtEfA| O] OF HBB T E 71/72 (+A); TTT AGT(Phe Ser)->TTT A AGT; H|E} 0
H|E}-Ef2HA| O] OF HBB A E 8/9 (+G); AAG TCT(Lys;Ser)->AAG G TCT H|E} 0
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Het +HE} HO|HF

Hi|E}-EF2FA| O] OF HBB AE 8/9 (+G); AAG TCT(Lys;Ser)->AAG G TCT H|E} 0

— BB HbVar G| O] E{H]| O] A id # 889, IVS-II-654 (C->T);
AAGGCAATA->AAG GTAATA HEHH(EZ)
HbVar G| O| E{H]| 0| A id # 890, IVS-II-705 (T->G);

Hi|EF-Eh 2| O] OF HBB
GATGTAAGA->GAG GTAAGA H| Ep+

HlEL-Z 24 0[of BB HbVar | O| E{H]| O] A id # 891, IVS-II-745 (C->G),
CAGCTACCAT->CAG"GTACCAT H|EH+

Hi|EF-Et 2| O] OF HBB HbVar | O| E{H| 0| A id # 979, 619 bp Z-H H|E} 0

Hi|EH-Ef2EM O] OF HBB 619 bp A4 H|E}O

H|Ef-EHEFA O] OF HBB IVS-I-1 (G->A), AG"GTTGGT->AGATTGGT H|E} 0

H|E}-Et2f A D] OF HBB IVS-I-1 (G->T); AG"GTTGGT->AGTTTGGT H|E} 0
IVS-I-110 (G->A) H|EH+ &7 SHHO|= =8 X

Hi|EF-Eh 2| O] OF HBB 2520 A 22 AGGC Ol CH3f 501 U= 21
w2 Eo|=0|Ct

Hi|EF-Et 2| O] OF HBB IVS-I-5 (G->C) HEH(F F)

H|E}-Et2f A D] OF HBB IVS-II-1 (G->A); H[E}0

H|E}-Et2f A D] OF HBB IVS-II-844 (C->G); H|EH+

H|E}-Et 2} M| O] OF HBB IVS1+6T>C

H|E}-Et 2} M| O] Of HBB IVS11-849A>C

H|E}-Et 2} M| O] OF HBB IVS11-849A>G

HIO| QE|L|C}H| ZE= | BID Al71T, 1s13073139

HFO| QE|L|CHR| ZE= | BID D252G, 1528934601

HFO| QE|L|CHR| ZE= | BTD D444H, 1313078881

HFO| QE|L|CHR| ZE= | BID F403V

HFO| QE|L|CHR| ZE= | BID G98:d7i3

HFO| QE|L|CIR| ZE= | BTD G98:d7i3

HFO| QE|L|CHR| ZE= | BTD Q456H

HFO| QE|L|CHR| ZE= | BID R157H

HFO| QE|L|CHR| ZE= | BID R538C

2ole =52 NOD2 E383K

2ol =50 NOD2 LA469F

=ct® 524 NOD2 R334Q

sl =sa NOD2 R334W

[0114] 2 =za BLM 2407insT

_45_



[0115]

Hat |HEX} Ho M|
=& 59T BLM 2407insT
2z =53 BLM 736del ATCTGAinsTAGATTC (2281del6/ins7)
g2z =sq BLM 736del ATCTGAinsTAGATTC (2281del6/ins7)
BRCA1 £ X

e BRCAL 185delAG
O HE/LEAOF

o= o

BRCA1 £ X

e BRCAL 185delAG
O H}/LLAOH
T o/ -4+
BRCAL 104 BRCA1 5382insC
O H}/LLAOH
T o/ -4+
BRCA1 £ X

e BRCAL 5382insC
Qup/LEAOk

O = [m=}

BRCA1 £ X

e BRCAL Tyr978X
O H}/LLAOH
T o/ -4+
BRCA2 &M A

™= BRCA2 6174delT
O H}/LLAOH
T o/ -4+
BRCA2 S X

e BRCA2 6174delT
O H}/L}AO}
T o/ -4+
BRCA2 S X

BRCA2 8765delAG
O H}/LLAOH
T o/ -4+
BRCA2 9™ X
BRCA2 8765delAG

O H}/LLAOH
T o/ -4+
Fteted ASPA A305E (914C>A), 1528940574
ZhpEHY ASPA E285A (854A>C), rs28940279
FhLpErE ASPA IVS2-2A>G (433-2A>G)
it ASPA Y231X (693C>A)
2L El
ool EQYMO|ATA | CPTIA GT10E
285
2L El
o] EYMO|ZEATA | CPTIA P479L,
285
2L El
O EYHO|EA T CPT2 G549D
A0l=
===}
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] ]
= =
f=5 f=5
=) =)
wy wy
| |
% %
R= R
=t =t
[ b b
= " "
X 5 & R = 2 b 2 & % 2 ©
o = = a = 2 ¥ ¥ B a 7 3
ji2l ) ) ~ Y & % % o ~ ~ &,
W o o o o o o o o o o o
Kol - £ £ £ £ £ £ £ £ £ 2y
oF @) @) @) @) @) @) @) @) @) @) O
= = = = = = = = = = =
4 4 4 4 4 4 4 4 4 4 <
1o 1o 1o 1o 1o 1o 1o 1o 1o 1o o
) ) ) ) ) ) ) ) ) ) o
& & & & & & & & & & &l
o Bl o Bl o Bl o Bl o Bl o Bl wl on mw on mw on mw on mw on
| =T Kol uwf Kol u{ Kol u{ Kol uf Kol T W Kol T W KolT uwf Kol T W Kol T wf Ko| T uw Ko
ey = e e 1 = B ] == TR T e 1 B =
RU| &~ Gl AU o gl ®U| o @il R gl ®Uf e @t AU o @il AU e @il " U @t AU R @il AU gl ) U @ )
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[0117]

Het +HE} HO|HF

ZtELEl

oo EUMO|EA D CPT2 S113L

25

ZtELEl

oo EUMO|EA D CPT2 $38fs

ZEE

ZtELEl

oo EUMO|EA D CPT2 $38fs

ZEE

ZtELEl

O EYUMO|EA D CPT2 Y6288, 1528936673
ZEE

AZpetHMXSS | RMRP 9.262G>T
AdZpetHMKSS | RMPR 2. 70A>G
CFTR-ZH2 ZHoj CFTR 1811+1.6kbA->G
CFTR-ZH& Ztojf CFTR 2183AA>G
CFTR-ZH& Ztojf CFTR 2183AA>G
CFTR-ZH& Ztojf CFTR 3849+10kbC>T
CFTR-23 ZHof CFTR A455E

CFTR-ZH ZHof CFTR A559T

CFTR-Z+3 Zhof CFTR 524X

CFTR-Z+3 Zhof CFTR 574delA, 574delA
CFTR-ZH ZHOf CFTR 574delA, 574delA
CFTR-ZH ZHof CFTR 2108delA, 2108delA
CFTR-Z+3 Zhof CFTR 2108delA, 2108delA
CFTR-Z+3 Zhof CFTR 3171delC, 3171delC
CFTR-Z+3 ZtHof CFTR 3171delC, 3171delC
CFTR-ZH& Ztojf CFTR 621+1G->T
CFTR-Z+3 Zhof CFTR 2105-2117del13ins AGAAA
CFTR-Z+3 Zhof CFTR 2105-2117del13ins AGAAA
CFTR-ZHE Ztojf CFTR 711+1G->T
CFTR-ZH& Ztojf CFTR 711+5G->A
CFTR-ZH& Ztojf CFTR 712-1G->T
CFTR-Z+3 Zhof CFTR 1288insTA, 1288insTA
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Het +HE} HO|HF

CFTR-Z+3 Zhof CFTR 1288insTA, 1288insTA
CFTR-Z+3 Ztof CFTR 936delTA

CFTR-ZH ZHof CFTR 936delTA

CFTR-Z+3 Zhof CFTR [delta]F311
CFTR-ZH& Ztoj| CFTR [delta]F311
CFTR-Z+3 Zhof CFTR 1078delT, 1078delT
CFTR-ZH ZHof CFTR 1078delT, 1078delT
CFTR-23 ZHof CFTR 1161delC, 1161delC
CFTR-Z+3 Zhof CFTR 1161delC, 1161delC
CFTR-Z+3 Zhof CFTR 1609delCA, 1609delCA
CFTR-2H & ZHof CFTR 1609delCA, 1609delCA
CFTR-Z+3 Zhof CFTR [delta]I507

CFTR-Z+3 Zhof CFTR [delta]I507

CFTR-ZH3 Ztof CFTR 18332, [delta]F508
CFTR-ZH ZHof CFTR 1$332, [delta]F508
CFTR-Z+3 Zhof CFTR 1677deITA, 1677delTA
CFTR-ZHE Ztof CFTR 1677delTA, 1677delTA
CFTR-ZH& Ztojf CFTR 1717-1G->A
CFTR-ZH& Ztojf CFTR 1812-1G->A
CFTR-ZH3 ZHof CFTR 1898+1G->A
CFTR-ZH& Ztojf CFTR 1898+1G->T
CFTR-ZH& Ztojf CFTR 1898+5G->T
CFTR-ZHH ZHof CFTR 1949de184, 1949del84
CFTR-Z+3 Zhof CFTR 1949de184, 1949del84
CFTR-Z+3 Zhof CFTR 2043delG, 2043delG
CFTR-Z+3 Ztof CFTR 2043delG, 2043delG
CFTR-ZH& Ztojf CFTR 2055del9->A
CFTR-ZH& Ztojf CFTR 2055del9->A
CFTR-Z+3 Zhof CFTR 2143delT, 2143delT
CFTR-Z+3 Zhof CFTR 2143delT, 2143delT
CFTR-ZH ZHof CFTR 2184delA, 2184delA
CFTR-Z+3 Zhof CFTR 2184delA, 2184delA
CFTR-Z+3 Zhof CFTR 2184insA, 2184insA
CFTR-Z+3 Zhof CFTR 2184insA, 2184insA

[0118]
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Het +HE} HO|HF
CFTR-Z+ Zloj CFTR 2307insA, 2307ins A
CFTR-ZH2 THoj CFTR 2307insA, 2307insA
CFTR-ZH& Ztof CFTR 296+12T->C
CFTR-ZH Ztof CFTR 2789+5G->A
CFTR-Z+ Zloj| CFTR 2869insG, 2869insG
CFTR-Z+ Zloj CFTR 2869insG, 2869insG
CFTR-ZH& Ztof CFTR 3120G->A
CFTR-ZH3 Tojf CFTR 3120+1G->A
CFTR-ZH Ztof CFTR 3272-26A->G
CFTR-Z+ Zloj CFTR 3659delC, 3659delC
CFTR-2HE ZHoj CFTR 3659delC, 3659delC
CFTR-Z+ Zloj CFTR 3667deld, 3667del4
CFTR-Z+ Zloj CFTR 3667deld, 3667del4
CFTR-ZHH Tojf CFTR 3791delC, 3791delC
CFTR-Z+2 ZHof CFTR 3791delC, 3791delC
CFTR-Z+ Zloj CFTR 3821delT, 3821delT
CFTR-ZH ZH0jf CFTR 3821delT, 3821delT
CFTR-Z+ Zloj CFTR 3905insT, 3905insT
CFTR-Z+2 ZHof CFTR 3905insT, 3905insT
CFTR-ZH EOjf CFTR 4016insT, 4016insT
CFTR-Z+ Zloj CFTR 4016insT, 4016insT
CFTR-Z+ Zloj CFTR 394delTT, 394delTT
CFTR-2H Zoj CFTR 394delTT, 394del TT
CFTR-ZH Ztof CFTR 405+1G->A
CFTR-ZH Ztof CFTR 405+3A->C
CFTR-ZH Eojf CFTR 444delA
CFTR-Z+2 ZHof CFTR 444delA
CFTR-Z+ Zloj CFTR 3876delA, 3876delA
CFTR-Z+ Zloj CFTR 3876delA, 3876delA
CFTR-ZH Ztof CFTR 45TTAT->G
CFTR-ZH& Ztof CFTR 45TTAT->G
CFTR-Z+ Zloj CFTR 3199del6, 3199del6
CFTR-Z+ Zloj CFTR 3199del6, 3199del6
CFTR-ZH Ztof CFTR 406-1G->A
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Het +HE} HO|HF
CFTR-Z+3 Zhof CFTR 663delT, 663delT
CFTR-Z+3 Zhof CFTR 663delT, 663delT
CFTR-ZH ZHof CFTR 935delA, 935delA
CFTR-Z+3 Ztof CFTR 935delA, 935delA
CFTR-Z+3 Zhof CFTR CFTR dele2,3 (21kb)
CFTR-ZHH Ztof CFTR CFTR dele2,3 (21kb)
CFTR-ZH ZHof CFTR D1152H
CFTR-ZH& Ztoj CFTR E60X

CFTR-Z+3 Zhof CFTR E92X

CFTR-Z+3 Zhof CFTR F508C, rs1800093
CFTR-ZH ZHof CFTR G178R
CFTR-Z+3 Zhof CFTR G330X
CFTR-Z+3 Zhof CFTR G480C
CFTR-Z+3 Zhof CFTR G542X
CFTR-ZH ZHof CFTR G551D
CFTR-Z+3 Zhof CFTR G622D
CFTR-ZHH Ztof CFTR GS$35E

CFTR-Z+3 Zhof CFTR G9IR

CFTR-ZH2 ZHoj CFTR 1148T, rs35516286
CFTR-Z+3 Zhof CFTR 1506V
CFTR-Z+3 Zhof CFTR IVS8-5T
CFTR-Z+3 Zhof CFTR IVS8-7T
CFTR-ZH ZHof CFTR IVS8-9T
CFTR-Z+3 Zhof CFTR K710X
CFTR-Z+3 Zhof CFTR L206W
CFTR-ZH& Ztof CFTR M1101K, rs36210737
CFTR-ZH ZHof CFTR NI1303K
CFTR-ZHH Ztof CFTR P574H
CFTR-Z+3 Zhof CFTR Q1238X
CFTR-Z+3 Ztof CFTR Q359K/T360K_wt
CFTR-ZH ZHof CFTR Q493X
CFTR-Z+3 Zhof CFTR Q552X
CFTR-Z+3 Zhof CFTR Q890X
CFTR-Z+3 Zhof CFTR R1066C

[0120]
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Het +HE} HO|HF
CFTR-Z+3 Zhof CFTR R1070Q
CFTR-Z+3 Zhof CFTR R1158X
CFTR-ZH& ZHof CFTR R1162X
CFTR-Z+3 Zhof CFTR R117C
CFTR-Z+3 Zhof CFTR R117H
CFTR-Z+3 Zhof CFTR R1283M
CFTR-ZH ZHof CFTR R334W
CFTR-Z+3 Zhof CFTR R347H
CFTR-Z+3 Zhof CFTR R347P
CFTR-Z+3 Zhof CFTR R352Q
CFTR-ZH ZHof CFTR R553X
CFTR-Z+3 Zhof CFTR R560T
CFTR-Z+3 Zhof CFTR R709X
CFTR-ZH& Ztoj CFTR R75X
CFTR-ZH ZHof CFTR R764X
CFTR-Z+3 Zhof CFTR S1196X
CFTR-Z+3 Zhof CFTR S1235R, 1s34911792
CFTR-2H2 ZHof CFTR S125IN
CFTR-ZH ZHof CFTR S1255X
CFTR-Z+3 Zhof CFTR S364P
CFTR-Z+3 Zhof CFTR S5491
CFTR-Z+3 Zhof CFTR S549N
CFTR-ZH ZHof CFTR S549R
CFTR-Z+3 Zhof CFTR S549R
CFTR-Z+3 Zhof CFTR T338I
CFTR-Z+3 Zhof CFTR V520F
CFTR-ZH ZHof CFTR W1089X
CFTR-Z+3 Zhof CFTR W1204X
CFTR-ZHH Ztof CFTR W1204X
CFTR-Z+3 Zhof CFTR W1282X
CFTR-ZH ZHof CFTR Y1092X
CFTR-Z+3 Zhof CFTR Y122X
mEtotA S CHM ¢.1609+2dupT
[0121] oHEkOFZ 2 CHM ¢.1609+2dupT
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gt {Hxt Ho M|
CLN3-ZH Al
-° CLN3 c.461_677del
MZ0|E B ZZEMS
CLN3-zHH M
-° CLN3 c.461_677del
MZ0|E B ZZEMS
CLN3-zHH M
-C CLN3 ¢.791_1056del
MZ0|E B ZZEMS
CLN3-ZHH A
. |3 ¢.791_1056del
MZ0|E B ZZEMS
CLNs-2H Al
. |aNs c.1175_1176del AT
MZ0|E B ZZEMS
CLN5-ZHH A
. |aNs c.1175_1176del AT
MEOIERZZEMES
CLN5-2H M
-° CLN5 e 225G>A
MZ0|E B ZZEMS
CLNg-ZHH AMA
-° CLN8 ¢70C>G
MZ0|E B ZZEMS
s =53 VPS13B ¢.3348 3349delCT
s =53 VPS13B ¢.3348 3349delCT
Mg WL, ot
O|ArSHENE, T CTDP1 IVS6+389C>T
MNAYE
CH5H1a O] MEA FOf | PMM2 p.F119L
S5 Ia o] MEA ROy | PMMR2 pR141H
TH5HIb O] AMMA EHOF | MPI R295H, 1528928906
Mg mREY
< < NPHS1 c.121 122del
AREE= -
O O
Mg mREY
° < NPHS1 c.121 122del
AlRE= -
O O
Mg mREY
c < NPHS1 ¢.3325C>T
PNPIES
O O
Az NOD2 3020 ins C
Az NOD2 3020 ins C
Az NOD2 GO0SR, 52066845
EER NOD2 R702W, rs2066844
ANAEIS CTNS 1035insC

[0122]
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[0124]

et X Ho|HH
AEE 2y
EI|Ha|Z, §|=2|x- | LAMA3 R650X
ool &y
AEE 2y
EI|Ha|Z, §|=2|x- | LAMC2 R95X
ool &y
QIXIV o] &
F5 H1299R
SN MBI
L0000 o
QIXIV o] &
F5 R5060Q, 156025
SN MBI
L0000 o
QIR VR2 S AHO|
F5 156027
SN MBI
L0000 o
QIRIXI ZTZ F11 E117X (576G>T)
OIRt XTI AT = F11 F283L (1074T>C)
ORI XTI AHEE F11 IVS14 +1G>A
QIR XTI ZEZ Fl11 IVS14del14
QIR XTI ZEZ Fl11 IVS14del14
OIRt XN ZEZS F13A1 V34L, rs5985
JIEM MEM RFEZX | APC I11307K, rs1801155
JIEM RFEAA
=8 heds IKBKAP 2507+6T>C
Al =
ELo
JIEM RFEAA
=8 AL IKBKAP PO14L,
Al =
ELo
JIEM RFEAA
=8 AL IKBKAP R696P
Al =
ELo
7154
IZY2AHEEZSLY APOB R3500Q, rs5742904
B
7154
AZYAHEEHZLY APOB R3500W
B
7154
=y AHEES Sy | APOB R3531C, 112713559
B
JIEM X|=8l g | MEFV A744S (2230G>T)
JIEM X|=8l g | MEFV dell692 (del2076_2078)
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et X Ho|HH
JIEM X|=8l g | MEFV dell692 (del2076_2078)
JIEM X|=8l g | MEFV E148Q (442 G>C), 153743930
JIEM X|=8ld g | MEFV E167D (501 G>C)
JIEM X|=8l g | MEFV F479L (1437 C>G)
JIEM X|=8l g | MEFV K695R (2084A>G)
JIEM X|=8l g | MEFV MB680I (2040G=>C)
JIEM X|=8ld g | MEFV M6941 (2082G>A), 1528940578
JIEM X|=8l g | MEFV M694V (2080 A>G)
JIEM K| =8 @ | MEFV P369S (1105 C>T), 1311466023
JIEM X|=8l g | MEFV R408Q (1223G>A), 511466024
JIEM X|=8ld g | MEFV R653H (1958G>A)
JIEM K| =8 g | MEFV R761H (2282G>A)
JIEM X|=8l g | MEFV T2671 (800 C>T)
JIEM X|=8l g | MEFV VT26A (2177T>C), 1528940579
FANCC-ZH3 Tt L|
FANCC 322delG
H|
[}
FANCC-ZHH T3 L
- FANCC 322delG
e
FANCC-ZHH T3 L
. FANCC IVS4+4A>T (711 +4A>T)
dig
FANCC-ZHH T3 L
- FANCC QI3X (37C>T)
e
FANCC-2HH L
- FANCC R547X
e
FGFR1-2+2
A FGFR1 P252R
FHNEREE
FGFR2-2+
N FGFR2 P253R
FHEREE
FGFR2-2+
N FGFR2 S252W
FHNEREE
FGFR3-2+
FGFR3 A391E, 1528931615
FHNEREE
FGFR3-2+
FGFR3 P250R, 154647924
FHEREE
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EET [ GALC EX11-17DEL
EET GALC G270D

EET [ GALC 151805078, 151805078
EET [ GALC 15398607
PEE

8= 78 mtDNA 14484T>C
ANZHE

Blil= 9 A

#1278 mtDNA 15257G>A
ANZES

Blil= 9 A

8= 78 mtDNA G14459A
AR

BlHl= 9 A

8= 78 mtDNA G3460A
ANZSE

Bli= 9 A

8= 78 mtDNA m.11778G>A
ANZSE

Blul = 9 A

8= 78 mtDNA m.13708G>A
ANZHE

Blil= 9 A

8= 78 mtDNA m.15812G>A
AMEHS

Blil= 9 A

8= 78 mtDNA m.3394T>C
ANZHE

Bli= 9 A

8= 78 mtDNA m.4216T>C
ANZHE

Blil= 9 A

#1278 mtDNA mA917A>G
ANZHE

BIWSSR matA.

| |°T+ ° LRPPRC A3S4V

7t 5

LGMD2I FKRP 12761, 1528937900
KH4Y 3-5}0| £ 2 A|OfAl-

&ai 3210l o HADHA E474Q ¢.1528G>C
CoA EfagAd AH=

KH4Y 3-5}0| £ 2 A|OfAl-

&ai 3210l IOFE- | 1 apHA Q342X 1132C>T
CoA 24484 ZEE

CHEGEZ 93 1A BCKDHA Y438N
CIECL = 98 1B BCKDHB E372X
CIECL = 98 1B BCKDHB G278S
CIECL = 98 1B BCKDHB RIS3P
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2y |Hx Ho|H'g
MELAS mtDNA T8356C
MELAS mtDNA T9957C
MERRF mtDNA 8361G>A
MERRF mtDNA A8296G
MERRF mtDNA m.§344A>G
0| HEO|FUYS ARSA c.459+1G>A
0| HEO|FUYS ARSA p-P426L, rs28940893
0| HEO|FUYS ARSA p.T274M
0| HAEO|YYS ARSA P377L
DEZCZOtMES mtDNA A3260T
DEZCZOtMES mtDNA A4300G
DEZCZOtMES mtDNA C3303T
DEZLCE0tM2E mtDNA T9997C
O|EZLE2|0F DNA-
An M SEE Y mtDNA 5537insT
NARP
O|E 2 EE2|0f DNA-
RISt ]] mtDNA 5537insT
NARP
O|EZLE2|0F DNA-
Az M =z gl mtDNA 8993T>C
NARP
O|EZLE2|0F DNA-
Az M =z gl mtDNA 8993T>G
NARP
O|E 2 EE2|0f DNA-
Az M =z gl mtDNA C11777A
NARP
O|EZLE2|0F DNA-
Az M =z gl mtDNA T10158C
NARP
O|EZLE2|0F DNA-
Az M =z gl mtDNA T10191C
NARP
O|E 2 EE2|0f DNA-

mtDNA T8851C

A BN ST A
NARP
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22 #Hxt B0/ MY
0|E 2 E2|0f DNA-
amzm seEy | mDNA T9176C
NARP
O0/E2C2|0f DNA-
oigte|N B2 9 mtDNA T9176G
NARP
MIHFR Z2EE MTHFR 1298 AC
MTHFR ZE S MTHFR 151801133, 151801133
MTRNRI-ZH8} & &
mtDNA 1095T>C
SOE L
MTRNRI-ZH8} & &
mtDNA 1494C>T
SOE L
MTRNRI-ZH8} & &
mtDNA 1555A>G
SOE L
MTRNRI-ZH& & &
mtDNA BIT-G
SOE L
MTRNRI-ZH8d & &
mtDNA ATA45G
SOE L
MITS1-ZHE A 2 Al
ST | mDNA T443A>G
% oy
MITS1-ZHE &2 ALl
ST | mDNA 7444G>A
% £y
MITS1-ZHE &2 Al
ST CS | mDNA 7472insC
% £y
MITS1-ZHE & 2 ALl
ST CE | mDNA 7472insC
% oy
MITS1-ZHE & 2 ALl
ST CS | mDNA 7510T>C
% £y
MITS1-ZHE & 2 ALl
ST CS | mDNA 7511T>C
%
MTTS1-ZHa & 2 Af
ST CS | mDNA 7512T>C
% £y
FRETES IV MCOLN1 delBx1 3 Bx7 (511>6944del)
FREEESIV MCOLNI delEx1 3 Ex7 (511>6944del)
RAMES IV MCOLN1 VS2AG
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HE ZFZ MECP2 R133C
HEZSEL MECP2 R168X
HE ZFZ MECP2 R255X
HE ZFZ MECP2 R270X
HE &=d MECP2 R294X
HEZSEL MECP2 R306C, rs28935468
HE ZFZ MECP2 $134C
HE SF2 MECP2 T158M, rs28934906
HMAoZ o|HMS
BRI 0[9ES PEX7 p.A218V
741
HMAoZ o|HMS
oe 201843 PEX7 p.G217R
741
MAI D glHAM =
BER2 01843 PEX7 p.L292X, 151805137
741
CHA|OFAL-CoA

ACADS ¢.511C>T, 11800556
EbA A§ A Anl=
=T L+ A= K=]
CHA|OFAL-CoA

ACADS c.625G>A
EI—A_/I\_§__/I\_ A0l=
=T ===}
CHA|OFAL-CoA

ACADS R107C
EI—A_/I\__‘é‘__/I\_ A0l=
=T ===}
#:H}30-CHO|Ot2 E
et totor SBDS 183 184TA>CT
E‘é-:rl. _
[=he pi L8
#:H}30-CHO|Ot2 E
ek orot SBDS 183 184TA>CT
524 -
#:H}30-CHO|Ot2 E
ek orot SBDS 258+2T>C
=3
[=he pi L8
Ad- A =SS ALDH3A2 c.043C>T
AO|A-3z|-QO| =

DHCR7 C380Y

ot
ot
F
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[0146]

EHat FHXE HHO|H|H
TFR2-ZH SHY
TFR2 AVAQ594-597del
Al A XK XF=
™ i =)
TFR2-ZH SHY
TFR2 AVAQ594-597del
Al A XK XF=
E Lo o
TFR2-ZHE Q7 A
e TFR2 E60X
Al A XK XF=
E Lo o
TFR2-ZHE4 Q7 A
mee TFR2 E60X
Al A XK XF=
21O o
TFR2-ZHE4 Q7 A
e TFR2 MI72K
Al A XK XF=
E Lo o
TFR2-ZH3 QA
mee TFR2 Y250X
Al A XK XF=
E Lo o
XAtg olddE FGFR3 G370C
KA oM E FGFR3 K650F
XA oM E FGFR3 R248C
XA oM E FGFR3 $249C
XAME ol dE FGFR3 S371C
XA oM E FGFR3 X807C A>T
XA oM E FGFR3 X807G
KA O|HME FGFR3 X807L
XAtg olddE FGFR3 X807R
XA oM E FGFR3 X807S
XA oM E FGFR3 X80TW
XA oM E FGFR3 Y373C
TPP1-ZHE A1
e TPP1 ¢.509-1G>A
MEO|E 2|ZZEMT
TPP1-ZHE A1
2 TPP1 ¢509-1G>C
ENEEEENE
TPP1-2HE 4174
2 TPP1 G284V
ENEEEENE
TPP1-2HE 4174
. TPP1 p-R208X
MZEO|E B ZZEAS
EMAE[ZE
TTR .148G>A
=
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# 5
HzhEol |HIHE)
el a] [PTEN; ATM; ATR; EGFR; ERBB2; ERBB3; ERBB4,
[Notch1; Notch2; Notch3; Notchd; AKT; AKT2; AKT3; HIF;
HIF 1a; HIF3a; Met, HRG; Bel2; PPAR It PPAR
20k WT1 (282 5), FGF =8| i e|
HH (5 HH: 1, 2, 3, 4, 5); CDKN2a; APC; RB
(2+3H0LE); MEN1; VHL; BRCAL; BRCA2; AR
(CrE 2 A 28 K); TSG101; IGF; IGF =2 H; Igf1 (4
0| H)); Ief2 (3 HO| M), Ief 1 =& M|, Ief 2 =8 H;
Bax; Bel2; ZFA LA T2 2| (9 ”H:
1,2,3,4,6,7,8,9, 12); Kras; Apc
Ao b JAber, Cel2; Ce2; op (ME2E2FA 1), Timp3; 7HE A D,
H A Vdlr; Cer2
RN el =2 1 (Nrgl); Erbd (2= 210fl Tt =8 X)),
HEA 1 (Cplxl), Tphl E | E Tt =45} A Tph2
3 ST 408l A 2 S 1 GSK3; GSKaa;
GSK3b
o el REo|E -
b HTT (31 Bl &1 ), SBMA/SMAXT/AR (H|4|C|H
ZHOH ), FXN/X25 (DB E2|3| 2FAMXTE), ATX3 (O E-
A ) ATXNT B ATXN2 (B4 2|
MZE): DMPK (22154 0|E Y5, OfE R E-1 L Am1
(DRPLA Dx); CBP (Creb-BP - MA| X & 04 ), VLDLR
(2 X38}0|H); Atxn7; Atxnl0
FHAXSHH FMR2; FXR1; FXR2; mGLURS
Al 22| EFOFA| APH-1 (2T} 3! | Ep), o MY 2l (Psenl); L|FFAE 2
o Zl (Psenl), LB
oSl |
ZHOH (Nestn); PEN-2
male - pas
Prp
Ol
ALS SOD1; ALS2; STEX; FUS; TARDBP;, VEGF (VEGF-a;
[VEGF-b;, VEGF-c)
e == Prkce (2 2); Drd2; Drd4; ABAT (2 3); GRIA2;
Grm3; Grinl; Htr1b; Grin2a; Drd3; Pdyn; Grial (23
[0148]
ol FHIHE)
AT B3 Mecp2; BZRAP1; MDGA2; SemaSA; 724l 1; FQF X
(FMR2 (AFF2); FXR1; FXR2; Mglur5)
x8}0 ) A H ; Tau, A ; Clusterin; ;
U XSI0|HE E1,; CHIP; UCH; UBB; Tau; LRP; PICALM,; CI in; PS1
SORL1; CR1; Vidlr; Ubal; Uba3; CHIP28 (Aqpl,
Aquaporin 1); Uchll; Uchl3; APP
ga= 1L.-10; IL-1 (IL-1a; IL-1b); IL-13; IL-17 (IL-17a (CTLAS); IL-
17b; IL-17¢; IL-17d; IL-17f); I1-23; Cx3ecrl; ptpn22; TNFa;
INOD2/CARD1S5 for IBD; IL-6; IL-12 (IL-12a; IL-12b);
CTL A4; Cx3cll
[0149] I}7 12 x-A| =2 Ql; DI-1; LRRK?2; I}t7!; PINK 1
[0150] YR FEoll A, WS B A vzt didE HdeteE 9, oddd AEE 9 £ ¥olo Ay
AE 2te WS Adets 9, Be A7) S A7) A8 2 A ThsA S Baske dAE 5
=2 xeett. 4%, duE §347, 2 A3E AG Wolo] oyt Ed AT Eo k. 45 FAddA, A
= gl 7 AE ek 2 wnA A4Y)E Fal wnAd



[0151]

[0152]

[0153]

[0154]

[0155]

5 FdolA, st o] o] dd FH WHolEL EAT §F T 99 ¥ dddE MG ®lo], e EF
gt B4 (olddl, o] ZAE, oAl U, FE TS ZE Y AE ®lojo|tt. AN FddAA A, £
AN 82, o7d ofHl EAWMo|r} Fx} Ao} AdHE Aoz FXHE A, AFE AAste YHE ATt
dE EW, ctDNAE =38 T Axe ATHA of I 53(CA-53) ¥ HFHY Fued o 5o gk 953 0}
olemntz¢el Ao7 vEbTE (oA, Dawson, et al., N Engl J Med 368:1199 (20 13) Zrar). I3F, H JjA
ulge] WS A5 A%, A% 3 {3 ofyel oF SR s R A AlFddA AMEE F otk dE B
W, A8 5252 4 24stE aW (GEEA oE), 35tey FE, WAM] ZTE2EF § EE o5 x{
2o B a9 E o] 8e A5 A, ¢, B FRHEE 2 A ctDNA AES vugo =z #EE 5 .
o E EW, cthNAx= A& ¥ of" EdWol7t FrletAY A=A, A2 EdWelrt YehveA] 55 A9
1Y) flete] A 5 Qi ole oAt B TS FA8e #E Rl i AFEHE AR 48 o #
= AR el AxE ®AsH (dE &9, ARE ALY, ®EFEAY, ") & 5 . 4958 3
oA, WS #A Aol |zt didS JdstE A, oY HEE AE WHoleh AddE EAS ©
e 389 &5 ZE gs ddste ©Al, EBE Y] XUt ) "Es AU A s S BRaske
SAE F7t= E3ect

dE W, 22 vlA(AAY, Herceptin ¥ her2/neu status)ol] 7]Z3sle] $xjollA Eold oz ¥ A3}== Q&
He] A5, A= ol EA4Wolrt o]E FUol EASHEA] doluly] fE AFE L, o]E EdWE V] &
Holl gigh vh-g 2 WAgS oS3t 4] 8SHE AFSEH] offol #gt A4S tdste=d AH8E = k. o)
ZAl, AR g 5 ctDNAE HESIT #EstE 2L A5 89S hdisted v$ 88 4 Q. dF 13
(A d) =2 22k (Hm F) oF EdWels oA el gk k] gl Al Ao geldnt (Misale et

al., Nature 486(7404):532 (2012)).

ek, A=

ATF. & JHAINEe] el F8% FITAor fFold AR wA AL, WAGH R P53 FAAF, ALK
32, KRAS fr31#F, PIK3CA %4, BRAF fr31#k, EGFR 312, 2 71E §xxbelA] Wels T3t So]4
o7 FEHI/AY MG WHold disf Soldew #AE £ e #4 Ade g-dvd AR AR e
AR g Qlrk. AR FAdel A, skt o]kl A Wolzk TPE3 fradAtell A ERlE T, TP53 Q1ZFe] <hellA]
7 AT wdRlelHE FH F dhdoln, & BW, P53 Bl WAl 45%, tigge] 43%, 2
H 23379 429004 ARG (AW, M. Olivier, et, al. TP53Mutations in Human Cancers:

Origins, Consequences, and Clinical Use. Cold Spring Harb Perspect Biol. 2010 January; 2(1) Za1).
TP539] &R o] Aol 12 4 AdS FaL, odFgks Awsty, o 84 Asd] dFS nH F oAt
& B9, TP53 EdWol: A4n MEZRE FalE NS TGl xto] oidt E3e oo oFA 2 5
4 HEA WIS 7 oA whE A3k 18] o F2tm A ARgE 4 glvk (o, McLendon RE, et al.
Cancer. 2005 Oct 15; 1 04(8): 1693-9; Dicker F, et al. Leukemia. 2009 Jan;23(1):117-24 Zi1). A4 ®
ol A7) #HA el o] oA dold 4 Q. whebA], TP53 FHAY] AN e dNTE oA

T Ak F, 29 vE el ZIAlE npsp o], FF Sold 4R (oldd, %4 5olF Zeoln))e] A}
EHE A5, os 59, Add9E x4 tis] AHEE F A ©A S oo AeE S d (o =
wol "grag ke, Y] fHAE ¥Eche 9HS FEska AEE] 98, 549 P53 HolA A do] Al
42 F Utk dtHow, FA-5ol4 Zeo|n= st o]l AEE MG (EF 8o "SI o
EoEE, g B FolA SrhE 5dve] Hgd dvE wEESEeE BE Rl Eel= o)) A
F e shRel EAseleE AAE = olvh. 28 seM LS xS B Zetolwrt AAE = AL/
w2 e kel d e AR e shRel £/ 3)kshs B2B Zetelwzh AAE S it

AR FHA oA, s} o] el ME Woli= ALK F4Ae] BF T Ao U, ALK &3] #H T
7% A RIEo] gom olE F IR EGFR Elol2A F|ufolAl AAAA (TKI) WA A= o) (4

&

. 2013714, AA ALK Elo]=Al
obAl mdQlell AU E 7FH] Aol H EAWol7t ALK Elol2A1 FluolAl GAA(TKD Ol 23 WAd S
AE ATt (Katayama R 2012 Sci Transl Med. 2012 Feb 8;4(120)). wabA, ALK &2 =}ol A 2]

Avo] AZE oF oy ARS wed Aed & Ak

a|
=

_1?_
E
o], Shaw et al., J Clin Oncol. Sep 10, 2009; 27(26): 4247-4253 3
5

TN
|

e

L

2

Y

e

U5 FEAA A, s} o]de] AE WMol KRAS FrRiAte] BT EE dioi gldt. 3 A4S 713l At
o] oF 15-25% H AALS 71 3kxe] 40%7F Y ATEH [RAS A0S zte
Neuman 2009, Pathol Res Pract. 2009;205(12):858-62 Zi1). A7 &
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[0156]

[0157]

[0158]

[0159]

[0160]

SE54d 10-2379877

13, 2 610l A BILE, o5 Bl KRAS AEAY HARE FAANA, T4 Az 4% 2 S48 S84
Ak, 5 AFES KRAS E4HolE 2t 2% A7 d=o2 e Fsta gy 239 -EGFR &4 8He
2HY FEs B A 21 v A4S BojEr (dAY, Amado et al. 2008 J Clin On col. 2008 Apr 1;26(1
0): 1626-34, Bokemeyer et al. 2009 J Clin Oncol. 2009 Feb 10;27(5):663-71 #i1). Ag Ho|E Fols}y]
A8 ZAsE F e AG WolE g ¢ A SAG a2 Y] fHAe] 914 359] vk, KRAS A E

Holo] gl Ag AEelA, o dFde 7 oS A% AR AgelM Abgd 4 v

deloll A, st ool AE wWoli= PIK3CA frxte] BF H= oA gQlett. PIK3CAoA19] A
X Hol= ThaFgh 39 QhollA WIHEHA waEAoH, 45 59, 278 4] 10-30%14 A= AT (
A, Samuels et al. 2004 Science. 2004 Apr 23;304(5670):554. #al). olE Z¢dWol= dl& 9 (LAd
121) = A& 20 (ZIvkobAl =mQl) W] 2789 "gragt g dlo] 7 E3kA AAsH, o= AE AE

-1 A=)
ofel Wigh & Bl/E= EA4E e Seldor wAskd 4 vk, 91 3140 A4 SolHor gHskd 4

OB M2 X2

A5 FHA A, st o]de] A WolE BRAF X9 BF Ee AR gldr. BE o SAF9
719 50%7} BRAFO|A] AAHE EAH|E 2

2 z} o2 BuEdd (dAY, Maldonado et al., J
Inst. 2003 Dec 17;95(24):1878-90 #il). BRAF EdWeols EE ZAE ofgoA] AT, 1Al -
i E4o] gl IRERYH e SATNA 7P RISt SAZF A 7H S8k BRAF EA W] Folle
Al FAWo]l V600EZE e, o= 914 6009 ¥ls SFEWIC® X183ty BRAF VE0OE =<dWol=
BRAF JA1A] a¥e] 44 oldx ATl BRAF ERole] AEL 4% X5 A9 2 1xss gy o

@ el Aeld ArgE el

AF FAdelA, sl o] o] AMd Wol= EGFR A EF e dFolA SRIFTh. EGFR EdWol= H-
2 AE Hdy £33 dBEt (A=A ok 10 D FolA ot A 35%; oA, Pao et al., Proc Natl Acad
Sci US A. 2004 Sep 7;101(36):13306-11 i), ol E<dWol= #HAYPAHO=Z EGFR <& 18-21 oA
S | BHE o]gdHgAdolt). o]lE EAMolY ¢k 90%= o 19 AA mE & 21 L858R A EWololt},

AF FEdolA, st o]l ME Wol= KIT A BF e dieA gldct. a4# 1384 %
(GISD) 9] A9 85%7} KIT SdWolE ztE= Aow RuHEYTt (dAW, Heinrich et al. 2003 J Clin Oncol.
2003 Dec I ;21 (23):4342-9 Fia1). Th<] KIT EARols HA =91 (A& 11, 70% ), AEQ] tho] s}
REX (A& 9, 10-15%), Ebo]Z A 7)vbobA 1 (TKD) =9l (A= 13, 1-3%), 2 Elo] 22 7]vfobA] 2 (TK2)
ool & A3 2 (9 17, 1-3%)oH AL, 23} KIT EdHe)lE 34 29 olnfely Fo] aglu 3
247% 2471 axell dlde] Azl Fof 23] 1.

2ol 1Al BRjel wat o]e] BF EE ARV AE Wolo] dis] #A4E £ e 4 AdE FHAY F
7}A ¢l vlA|E4 2 o= PTEN; ATM; ATR; EGFR; ERBB2; ERBB3; ERBB4; Notchl; Notch2; Notch3; Notch4; AKT;
AKT2; AKT3; HIF; HIFla; HIF3a; Met; HRG: Bcl2; PPAR 2+3}; PPAR 7tv}; WI1 (2B F9); FGF &4 2
2 W (5 W 1, 2, 3, 4, 5); CDKN2a; APC; RB ("d9}olg); MEN1; VHL; BRCAL; BRCAZ; AR; (Qt==271 40
€4); TSG101; IGF; IGF <=&A; Igfl (4 WHolA); Igf2 (3 WHolA); Igf 1 F#&A; Igf 2 +8&A; Bax;

Bcl2; Zh2wbA sy (9 W 1, 2, 3, 4, 6, 7, 8, 9, 12); Kras; 2 ApcE X8l o]o] A3 A Fe=
th. F7HAQL o 7F o] g Foll AFEo] rh. Bl MAE Wl wE} st o] e MY WelE #F
st Aol 71xste] AddE & de & o, HAGHeR SAXE, AW AE 4F, HAEFT, dd A
A SAE, AdedE, S48 AR W R, 34 JXolrd widw, A4 AR 98, 34 94
NPy Jeg FHket G4 SFolE MY, 34 I FAN X 98y, 34 I5 9E@y, 94 A
T WEY, HFAF, AdE, AS I dF AT, AR A %, A9 &F, A T-AE 9
W, T4 NK-AXE NE8s ) AIDS-TE &F, AIDS-#HE HEF, HX JAME S5, HHoEY ARTE, &
T, 9384 UHE 92T, 9384 73S, GAAYRAE T-HE JEF, RIS AYE, 9ASF, 9
Ao, HoluMEFE, WA 71E FEIY TE V1A AE S, 71A-FAF &5, B-AE wWEY | B-AE F
=%, A8y B 4F, 93 o, WAy, BAXS, ¥ Y, T TY, W AT, HTY, Y, 2
U %, 713A FF, AZIRAHE b, Beke T4, A JHEF v 9 §9 o, #eE, o, A
HAE, S &F, HEAE AL 99 bF, EF, MENH, FFAAA ol T, AN HolwAE
Z, ¥ HoluAEF, AT, GHeE, HAAE, d=5F, AN, FEYUYE, 9gYs 5%, YA
Had ags | whgA at g wdy ) whg A 244 Wyl v 225 Aol WA S8 0E
W, FH-Ax T, Z2FAY, AR, FARITE, I5F TAE J9EF, dax Z3, B4
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[0161]

#6
AR | 24| Z4FqA 233 A3A4
ofv] et COSMIC
wEeelE ¥l %
BRAF | V60OE 50% (BRAF W e] | BRAF & A Aol dg
1799T>A Z=0] 4] 80-90%) AAEE F7HA4
MEK A A Hg 7=
S 7 A
BRAF | V60OE 50% (BRAF W e] | BRAF & A Aol dg
1799 1800delTGinsAA | o) A 80-90%) NAEE Z7A7]
MEK A A Hg 7=
S 7k
BRAF | V60OR 50% (BRAF W e] | BRAF & A Aol dg
1798_1799delGTinsAG | Zof| 4] <5%) AL E 747
MEK A Aol &l 5k
BRAF | V600M 50% (BRAF W e] | BRAF & A Aol dg
1798G>A Zol| A <1%) U3EE T
MEK 2 A Aol &) k-3¢
BRAF | V600K 50% (BRAF W e] | BRAF & A Aol dg
1798 1799delGTinsAA | ol 4] 50%) AT E =747
MEK A A Hg 7=
F7HAA
BRAF | V600G 50% (BRAF W e] | BRAF & A Aol dg
1799T>G Zol| A <1%) U3EE T
MEK 2} A Aol kg5
BRAF | V600D 50% (BRAF W e] | BRAF & A Aol dg
1799-800del TGins AT Z o] 4] <5%) TS 7447
MEK 2} A Aol kg5
BRAF |[L3597V 50% (BRAF E91 o] | BRAF & Al Aol s wk-3-3+
1789C>G Zo)| A 1%) MEK A Aol taf 933
BRAF | L3597S 50% (BRAF ¢ o] | BRAF & Al Aol o & wk-3-5F
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[0162]

AR | 990 E4FAA 443 #dA4
ofe] et COSMIC
wEdLeols ¥l %
1789 _1790delCTinsTC | Fol] A <19%) MEK A Aol & 933
BRAF | L597Q 50% (BRAF S0 o] | BRAF & Al A o] W & u--3-3F
1790T>A Zof| 4] <1%) MEK A Aol tha) 9k-3-3
BRAF |[L3597R 50% (BRAF Z¢19o] | BRAF & Al Aol o &ff uh-3-3+
1790T>G Zof| 4] <1%) MEK A Al o 8] 19k
BRAF | D594N 50% (BRAF Z1W o] | BRAF & A A o] O 5l
1799_1780delTGinsGA | ol 4] <1%) WS-8k A ek
MEK A Aol o8 uk-5-& 4
Ae
BRAF | D594H 50% (BRAF Z¢1¥ 0] MMFﬁﬂﬂﬂmﬂ
1780C>G Zoll A <1%) LFA FS
KMﬂﬂwmﬂ &
Ae
BRAF | D594E 50% (BRAF Z1W o] | BRAF & A A o] O 5l
1782T>A Z o] A <1%) 02512 L&
Mmmﬂﬂﬂmﬂ s
A
BRAF | D39%4E 50% (BRAF =21 0] | BRAF & A Al o] U] 3]
1782T>G Z o] A <1%) 02512 L&
KMﬂﬂwmﬂ &
A
BRAF | D594G 50% (BRAF E¢1¥ 0] Bmmﬁﬂﬂﬂmﬂ
1781A>G Z o] A <1%) $-31 7] g5
Mmmﬂﬂﬂmﬂ s
A&
BRAF | D594V 50% (BRAF Z1W o] | BRAF & A A o] O 5l
1781A>T Z o] A <1%) 02512 L&
KMﬂﬂwmﬂ &
A
NRAS | G12D 13-25% (NRAS NEEA deta
35G>A EA8 ] FollA 4%)
NRAS | GI3R 13-25% (NRAS A= 85 a
37G>C S o] FellA 2%) | BRAF & Al Al ol il
WS-8k A ek
Mmmﬂﬂﬂmﬁ 333
T /\ \(:):
NRAS | G13D 13-25% (NRAS AE= g oy
38G>A S o] FellA 2%) | BRAF & Al Al ol il
09514 gk
Mmmﬂﬂﬂmﬁ L is
T /\ o
NRAS | G13V 13-25% (NRAS xﬂf{%/‘é By
38G>T ANl FollAd 2%) | BRAF <A A9 o) &)

u-2-3}A] eke-
MEK 2 A A o] o & sk

O

0
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[0163]

[0164]

[0165]

[0166]

10-2379877

s==4

AR | 990 E4FAA 443 #a4
ofe] et COSMIC
FEdLEe= Egdl %
T A
NRAS | Q61K 13-25% (NRAS MEK A Al of] o 8] ¥+-g-9F
181C>A EA¥ o] Foll A 34%)
NRAS | Q61L 13-25% (NRAS MEK A Aol v & 0-g-3
182A>T EA8 0] FollA 8%)
NRAS | Q6IR 13-25% (NRAS MEK A A o] o 8] ¥+-§-3F
182A>G Ed¥ o] FoA 35%)
NRAS | Q61H 13-25% (NRAS MEK A Aol v & 0-g-3
183A>C E8 0] FollA 2%)
NRAS | Q61H 13-25% (NRAS MEK A Aol v & 0-g-3
183A>T ZAW o] FollA 2%)
CINNB | S37F Ay
1 110C>T EEgEYFoA ~2-
3% (CTNNBI
Ea o] FellA 46%)
CNA1l | Q209L AA
626A>T E TS MZ A
34% (CNA11 Z¢1¥ o]
o) 4] 92%)
CNA1l1 | Q209P AA
626A>C FELEUS A F A
34% (CNA11 Z¢1¥ o]
Z=o)| A 1%)
GNAQ | Q209L Aty MEK A Aol vj & 7+
626A>T FELEUS A F A
~50%
(CNAQ =411 o]
Zoll4 ~33%)
GNAQ | Q209P by MEK A Aol Waf 91 74-¢
6264-C EEGEAF A MEK Al Aol of & 917het
~50%
(CNAQ =411 o]
20| 4] ~64%)
GNAQ | Q209R AA
626A>G FELEUS A F A
~50%
(CNAQ =411 o]
20| 4] ~2%)
KIT K624E KIT =<1 0] o4 KIT GA A He A3EE
1924A>G T AZ Zol| A4 -20% Z7HA17)
KIT D816H KIT =<1 0] o4 KIT GA A He A3EE
2446G>C T AZ Zol| A 5% 7N 7]
KIT L567P KIT =<1 0] o4 KIT GA A He A3EE
1727T>C EAFE Fo)A~25% 73
KIT V559A KIT 24 o] &4 KIT 21 A Aol e 7 =2
1676T-C FAZ FolH-20% | F7HA14
AR | 99 E4FAA 443 @4
ofr] et COSMIC
wEdoeels EdH %
KIT V559D 7| E Zd%o] ok KIT A A A e A 2=E
1676T>A EANE Zo)|]~5% Z7HA 7
KIT W557R F|E Ed o] oA KIT dA A Yg 94 EE
1669T>C B AAF Z0)| A ~10% 77
KIT W557R 7| E Ed¥ o] o4 KIT dA A Y A A =EE
1669T>A EAFE Z0|~10% Z7FA 7
gk, 2o AR B R ZAES S o] oF §F, B, Ee o 5AY ddE AR g7 59w
°olg HHAst=H F8F £ U, dE EW, BAst 54 (dd, EAT A3, o 7Y, 49 ¥ 5)E
Ffehe AL due AL wel Ei AQ wold f@(dAT, B, 53 F4A = fAAe] o
)& 371 g8 £ AMAYEel wet AE WHelE HAEste WHE AR F dr. 5P e MAdAR
o 54E SR A 2F Abold BAGHoR fFoqnaiA 2 MER BAs: Aow dld AP wol
47 5A9e duws 99we £ otk a9a A, 2w Sd A9 We] Ee A weld fYe
OlES ZtE ZoE WHHE MAE A Y A== AH8E 5 .
e qud e v-AHA dol Avkel Ao AL FATTH Hlo} DNAL bR Helo] A wd" & 9l
2o 71AlE WH 2 2AHEL 53 Eo} DNAJIA Ad WolE Els=dH AH8E 4 3, wehA] glolollA
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St olgel M WE, AW St ool e A Welsh Ay ABEL ABL AW AsE
ek, 9l 7 Woldl MARHL ot g A 9or], ol AANAF(trisony), FEY MFF,
A-AE NG, L Hol-Atage It oleld PR, ofrUs g S8 AgE U 4% 2
o AL ATE # At P gE2T AEES geld A8 299 & Ju, AYYoR AL DG FF
7] g8l AE Aelm, olF ADYH] FE NAS AFE & Ak, T I A, sob A Dol F$3)
= clDNAS] Aol ojmiu] Fash ojulste] MG wolzA] FHE & ek okulA 9A] Hel Ad, LAY
volE Blsttd Bge i Rx AEL ATY 4 AT

F7HAR A=A AL, ddd WA (dd, "o, npolds, R, 4 HAE)S2RE QA £

grFdeEel=E AEsE e X, o] AuE dd 9 A5 MYs A%, oF 59, dF HIV

seFrEe oAl WA AdaAZE gk (AW, hivdb.stanford.edu/pages/genotype-rx FE). FAFSHA,
9 o )

e
E
©
fr
o
ol

ER R WG W R 2YES o

g ol a9 >

-

_4
oL Ol:O

=
ol Aot S e AS, 19 22 g o @49 JUkE 5
© wfolg 2ol F71HCl BAEAQ] o= dv=ynlely A BY 1wl
(HBV), $E=Aa 14 wtolgz, dEo&H (Est=vuleivie]) k] vpolelz, 92 BE 114 wpolelx, <7}
2] BY 1H4d whelel 2z, SEd nfole 2 v XX wpolH A (HSY) 3 1 B 2, -t EZ nlo]g] 2, Alo]
EfZdZulo]l g A(CMV), ¢ Alo]lEdjZdZulo]l el A~ (HOMV), wF$-2~ Alo]EmzdZuto] ] A~ (MCMV), 7]Yo} 31
Aro| Bz &2 nto] 2] 22 (GPCMV), J4rEFQl-vE2 nlo]2{ 2~ (EBV), Azt dl23 2~ vlo]g{2 6 (HHV ¥E A 4 B), <!
7F HE2d2 mloly 2~ 7 (HHV-7), 17F SZd2& wieleis 8 (HHV-8), 7hEA] §F-#HE F=2d 2 vlo)gx
(KSHV), B wfo]gjz Fzutolejs 57 wpole| s, F4 wpole] s, 73 violelx, dwol 74 vlolgs, AF%
violel 2, HERFR wpolelx, AE=mAZol violg s, mp-2F vloly s EVFA wloles, BEFA vt
olela, HMAA AEKF wlol#|x, FF(orf) Hlolelx, ZARE Atge] ZA ulolg]2(milker's nodes virus),
29 334 FUld vlelez, T wlolg|, AMGT ulol# s, ©y 27 AW ulolg|x, AT wlolg, F}
vE] = welel 2, - (pigeonpox) HRolEl 2, AR wpolel s, A AF nlolyl~, E7Z|(hare) AFF Hlol
g, E7] ARE vpolels, vEF ARE violelz, HIAFA wlolgls, EupE s wpolg| s, opphE s nbo]
g2, Feprntel gl s g7)d nloll~, € 7Hed wlelE & (HCV), GB 7HSd whel2{2=(GBV-A, GBV-B % GBV-C),
A=E v ulole]2, FA ulo]g2s, AHRIE Fo]i WY ulo]e2, U ¥ vlo]g|s, ZoMit upo]g] s,
A=7] w7 w94 wfolg) 2, F|oA bR EHAE AW wlolg], Ejulelg{s, wv|Fdel T ¥ A (VEE) ule]
g2 X Ftof vpolgj s, 22 g wpolE| s mlofg wiolE| s A=A wlolg s FZ wloly| s, HEEN
o] Azt WA wmlolglA(HIV) 58 1 % 2, S T AIE Hd wlo]y2WILY) §4 1, 2, 2 5, 7%
2 2 FTF vhelg] 22 (MMTV), F(Rous) &F vlole]2=(RSY), #MEJulole]~, IZYulole]x, FF H4 TF7I

FFE(SARS) wholel2, BEmpolel2 ojeh vpolels, vhER el vpolels, slebrRutele (V) o)
QU%E vERF R kol ) 2 (HIPY), Rwutelel s R wholel s, AE TG vholel s, Ropuolel, AY-F
BB v, wEme o vleles, gazs vholels, S vlelds, o 2Eusvols QB
A vholel s (R A, B, R O), stebzrtolel s, ReQABFAL olel s (PIV 49 1, 2 % 3), 557
AZFF vtolel s (59 A % B), T wolel, BAY wholels, obdlubilolel s, AET vk vhol
g, F oveles, RIRE dloles, shteE weles, whb weles, hubel olels, Fey
wpolel 2, qlspo] mpolels, mubel vholels, muolol mpolels, RHEA wholel, stehi wpolelz, ¥

Hpol# &, FEF BER Hlo| & (PTV), Eb7bef] niolefs B Epujotu] wpoleias F3HET

W AT el o HEE e el A e HARdHo R, O FolAE opA v ERY
phg-vko], ofElwmubd P s, ofE|mulolAE| A, ofEmutol Al F(dZA oFE|mulol AL o] Agtdle] El
otE:mupolAl 2 vl EE T o)), eoj2Rus F(id dojzRus stoj=zde, dojzEis wWzo] uf
ojertE Adelol (cfojREups 2ugloh), Bl oojREUA FpH|ofel]), ohpETtxv} stuAtelEdY,
A S AEREAGS, oA HENE vkl o], ofEwmubde s ofEmrtol ARl av| g, whR A F (e
Ad) whdel s QPESA|A, vhdE s AlEg-2, vhdE s qudes, apde s R L, 8 npde s A
Hlob= e g 2), vE| Rl S HElRelds Zepde) ), vpeedel F(AAg nteEde} v
dravs gl weEde} ddzte, wyertee e F, wude S(dd nuEel d2faa s, medst
s 2, B wedet BEAAETL), Rdjol F(oAd 39 wdgol, 8 mHgjo} Bk
g), Bedz F(Aiy nede} ojpnafs, BRds Jhs, HRdet WA B Bd gk,
Wageelol F(eA Hagdeor el 2 vagugol Aupre), Fazuty F(oid Fa=ut
B AFY, Fdauie Zete], FazuE gty 3 AR dFs), pteAte| el &, v e ube B

=
T
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=
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ZHyzs, Fepvto} EE‘riU}E]* Feprtol =gt FRYold, FEulelmde} MEPA], Alo]ERu} =
tazgelef, e Els AlolAels 2 =

o T
of\
i

Adeh edEle], mduEg F (A, e %A
D), FErmdE EAAN TEAtdE AeTds, fRicdd Oudd, SEacds n
Sely 2 2RAENF Heh), delAde meus, duzuy F(AAn AuzuE dolAus, A
2uE ohdmuis, AvENE Szel @ /1909 o 2AA} BeholE Eaeht oA A Fetol,
AAW FE2AH B Febol, FAAAY B Zekol, B E. %EH 4284 B 2etol, 4eUH B, 2
o] 9 awWUA B Zete]), A RmTA F(AAW AuzITE ol Zes @ AHRRTA E), o
Zel Ao F(N AU o Ee Aol AFMAL L o S Ao} Mi), A BE s FA Qs olel, fubelF
%, ZoAAY BdANs, Fauees FEdckE, At mxdes, Ade wNEE, duaes
(A ARDF 2 ABLAR, ARBF2 FAdolo], HRATF2 ol eI S22, ARBF2 FeATFA

A, SlEEFs HEET s B o RARs sete el T, dejanty (A st sz 4
g s Aol s e ste ddeotel), AR 7], SAIdEt F( ) FA AR} Yol &
AAEE dEbEEvbE s R FRIA AR SAETD, SR s $, g ol RiAlelEA L, SRy
g QERgts, Ao de} R, JEAYS QR JREAEQEITE F wedl JfEade] s,
RErpde &, BAUETs F, welanmngs §, vlolautH e F(dd vrelsutE el d ek, wlo]
suteel g FHEEEAs, vlolatHe g JESATE, vlolmutee]E obHl -, vholautEEl R B,
2 owpelsutEl ] veld), mhelmEetant S wlelmEetanh qrRYote], mlolmEekanh Hy s,
RompolEE ekt AYEEE), wIkEHol F (e TR T ol ofiE EolHlx, wmTkETof AfelgoA A
22717k B wrkEdol Hepde|dA ), delAElol & (AR YelAlElol a2 ool B opelAElo}h
ZElg &), gaBdn HEAY, ZYARUA HARo|dA, THRE £ TEdo|ERUA F OZTHPH
dep e e AY7E, ZRES-S S ZRHg-2 Gk 2 LRSS vEpE ), TR F
() ZzujdAjol bz, ZrujdiAcl dEAR] B ZaujdAjo} ~Fol2Eo]), RS o
ofF7IwAb, ZEueUntHEy ofAdls, BRAFA CF, A S AR AAEA, AL o}t
2] 5 AR SAEA}, eefslEol 22THEA (el AR 227READ) B AR Efolste]), RIS
= F, AlEtE ol mtEAlRAL, AHmERER YA BEgeol, AR F(dd dEdet e, A
Jepoly], Fwde} spetetely], AdRder gy, ARdE FeRhis R AR D} goluily), At
Elob F (o] Aetejop mp2AlRks B AletEfol 2 FellstAldz), AR F () Alde theldgE e, A
Aep SeadlE], AR melroe] B Al Evle]), AEERATs S A RAT A of s, A
B RAT A oyuut s, AEERATFs SR TA, ARERATA AAZRIAHT ), AEJEATA
F(AAd 2EJERTFE FRU (& W FREHUI-UY 2HY 4 2EJERTFE FRYol,
e werbol AUl 99 6B 2ERREST A Ry, ~EfEvtol-UlYd Y oV AEMEITA A7
Eufole], cle]Ezmtoldl-Uld @AY 14 AERJEAF Rk, FEI-UAY 949 14 AEQJEAT A
srRUote], HEIA-UAY FHY 180 2ERREITFE pRYcl, HEZAIIU-UY dA Y 19F 2EFE
T2 grEyotel, AU - BHF 1F AEREIFTA rEYoltel, 3 EvlExy-uj4] d4Y 2F
2EREIFE RYctd, IRIMIYE-UAY I 4 2EQEITE Ryl 2#E ertel -4
449 6B ~ENEIRTA grEYole], AEREvoR-UY dHY IV AEREIATE JrEYokd, FEI-
949 14 2ERESTS Yol dud-ulyd @49 180 2EHERT A grEYote], sydw-]
4 949 1F 2EfESATFE gRYc, v EdWEZ-UYd 94 28F 2ERJEIAT 2 RYotel),
~ERERF A ojgetEole], AEJREITA JEa, AEJRATA so]oAYs, IF A AEPEAT
SEREATA so] QAU OF B AEREATA, AEQEAT olgetEole, 1F ( AEJEATF
ZREREATA QYA RERJEAT S oFades, OF D AEREATE, AEQJEIT HA|A
.g_ F VJ:EE‘EEEEFLV/: UJ /\EeﬂE:zEer/: 91-7]1_/\1/\ ZE G /\EeﬂE:zErL/\) /\:L]a]E' u]-o]],ﬂ/\ /\EE“E]:]]_
dejs Bdezen, Edydet & (dqdd Ededeh Jheds, Edadeh A2, Edadet 22w
R Edzdt e, Eiiﬂalﬂ} A, geoksei=rt fAdeEE, Wd2de §, vl F(qd
o vuee Zdel, nuee dsebd T, vHee ByFa, wEee deEEeE s, vEe
L FYTFE, HRe dEeE T, vHee vpga, HlHee FeAb], HlHEe SEE e, H)
HeEje wix Y], vjHe]e gaet BoaHE e HuAe]), =AYl & (i g 2A e} ddEH R Z e E
7k, dlZAol AE s, B dEAYol frEFHEERAS) B AAER s REgol § oj sl old
(= o 23H& EFaT.

AR Lo A B AL Wy 2 2AHEL Y] o)A
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[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

A AZZE S FelrEderelnt S8 ATERE Fewdoctelne WAdAe) ERA B
Aclth. wek 4717k 2 wobgolAw 4] FolAl +8 IS FEE

Al
w2 F7F (dd), Foxl AEoA e WIEREA)E o]2 AR 27| AXE AEE 4 dnt. o AdgE W
A8tz fdl o] @Al XE7F AFTE ¢ Advk. FAA U1 AF= ddolA FIA DNAQ FUFE ofrlsh
= Aoz yeldtl (Snyder et al., PNAS 108(15):6629 (2011) zﬁ) E O PAIN LS o] HopolA MF 7)x
oiH] frole 1zte AAES ATk, olfEd TN, F&A dxa AE(dAd, B 29 5) 2 TAA
gzt AEe] vlus 8 AFEE 4 Stk A7) FEA AES Y] 2R AEE ATesed AHEE S e
W | FojAe] Aol Agete MY A7) x div] A "HolEA gRld 4 vk, #ES 44 73k s
FEAZTE AE(AAY, Y AF)S F55hE S 2FsT. 7] AE(AAY, S E F o)L Fo
Al cfDNAS] & digt 7]FA (baseline) & ;%6 = AFSE ATk oo MEES AT VA Ha

25 oglth 9y P, oF T Holw oF 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 100%,
250%, 500%, 1000% ©]’d<] oA cfDNAS] ng 7k, FEAPE oAl 2AE ARshe A dES 7H

7= 98s &+ v

=7 W s
Wl Bl u}aw THelE e
9

12pL 2 W= 10mM Tris-HCI pH 8.0 9] >10ng®] ~150bp DNA ©# o2 X|&3ke] | 2 pL 10X CircLigase ¥
UrE BUbsta EES 287 95CE /tgeta ES $olA 583 WZAF T od7lel, 4 ul 5M WERI, 1
puL 50mM MnCl,, % 1 uL Circligase 115 F7FsISlth. 7] WS 60TolA Hoj= 12417 &<t Aiw ol A
Sheivk. 2 the, 2 ul RCA Xgholw| w2z~ (Z47) 50nM, 5oM HE $=2)F F7istal sl 47 £3&
2%-7F 95CRE 7FEstar 42C=E 2417 &< ¥4sit). 247] Cirligation AHES Zymo &3]3l &3 2 Elo]
AA 7IEE o]&ste] AAGATE. A=Al AAle] wet, 50 ule F FIE 98] 28 ul =& 22 ul
CirLigation A&l F7lel3ict. o5 100 plL 28]z A% wy 2 400 pl oek&y EFST. o=
>10,000xgoll A 307t 3| AA 7o, B3NS M#EHTE, 750 pL DNAMIE WS 2718 o8, >10,000xgol A 30%
7t B A7 AL, FEAS wEa, Ha £E2 138G 9 IJPAZY. Y] dEE AERE oAEEE FHI o
SA71AL 17 pL B2 &EAET (HF &89 59 oF 15 ulids).

lﬂ mlo

o 50 ulLe FIA EH AMEF FFHES T3, 15 ul &8 AEel, 5 ul 10X RepliPHI W#H
(Epicentre), 1 pL 25mM dNTP, 2 uL 100mM DTT, 1 wuL 100U/ uL RepliPHI Ph129, 2 26 pl &
Foteith. 7] Wg mAE 30TolA 1Az &<k AFFuloldatitt. Holgle AlAH dAE ] A=A =
2EF wgt 80 plLe Ampure H|E=EE HFU1sle] RCA AHES AASACY. &85 Y3, 22.5 ul &8 HyY=
F7veta, 7] H=E 65TCelA 5#7F 1ol dstitt. 7HHAl A T F, FEE A FHEHT.

RCA ¥FSo 2 RE Q] ¢F 20 plLe &% AHES 25 pl 2X Phusion "F2F w2, 2.5 ulL DMSO, # 0.5 ulL9Y
10 pMe] 7 Q B2B #jojw B9} %?&L%}‘}iﬂ}. SE2 3l7] P(R Z233& ARSIt 95TColA 13, 5
AM o] A (95CoA 152, 55ColA 15%, oﬂH 18), 13-18 Ato]Z9] EA| (95T 15%, 68Tl A
5%, 72 coﬂﬁ %), 272 COHH 783k AZ . E-gel& F33to] PR 2HE A718 Eelshalvt. wheF 4

7] ®$17} 100-500bpe] ™, 0.6X Ampure H|= A xﬂg Faste] 300-500bpS FHEA17] Z-S RNA golH g of
WE ZtolwE o] &3 PCRO E thE 2= E 98 1-2ngs FHvh. wheF AbE A7) W9I7F >1000bpo] ¥,
AFES 1.6X Ampure H|EE o] &3}o] AASFL, Nextera XIT &g #olBdy FHE Y38 2-3ngS 35}
0.6X Ampure H]Z= AAol <3] 400-1000bp WS ol 7S =3},

AA deolHel digt AEFRAEE Fast7] $al, MiSeq A O ZHE FASTQ FAE& 531500, 7] A4
& BIAZ olgaiel EAE A (oAU, KAS L EGFRIS Fati B2 A% Aol s FASTQ 2
gelglth, 4 A3E olgstel Aol AA@Ae] =)ol thal v wele] 39 W do] R 19 Fx A
g selstgth. 471 49 A3k 2 Aze] Aok welo] AN o §ate] RE fuAselA WelE el
stgleh. 471 4 A R ZAzkel Adel M wgle] YuF ol gste] RE FAARNA WolF Fsg
o 2he) eeEyEs AsE wgsiglt. Weldl Aiskd W R wol= FEE AMSYT. H8 ol

_88_



[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

SE54dl 10-2379877

BAEe Wo] Aol el thre] UMl VEs A&sklaL, o] gscore > 30 B p-value < 0.0001& X3
e Wol(EdWe) A Busigitt. 7] A4S AT

AAd 2: AE Hol9 HES AT AE w5 AEA FolBF A=
=]

12 pL #3] 5] 150bp Hat ZolE Z= 10nge] DNA TS A4 wh
AUTH. 7] DNAE= 5 wddel] Q14kd7lE Fobetal 3¢ dde] FAakstr|E 9717] 98l ve T4 EEhr e el
= 7)volAl (New England Biolabs)Z 2] Elth. DNase I T 4% GHI2HEH AAEAY == 4 =
= dFo=wRY FEFH DNA T AS, Ay dd xz dAE sk, 4] DNAE 2 pl 10X
CircLigase ¥ ¥ (Epicentre CL9021K)9} E3}alqitt. 7] £3ES 95ColA 2w3F £33t 9o HelAl 58
EL
]_

A A geolree 15& 98 Algst

[

L

i

7+ ¥z4s v, 4 pl ®WEQ, 1 upl 50mM MnCl,, @ 1 pL Circligase II (Epicentre CL9021K)Z
Frratglek. 2371 el Aol W& 60TlA Hol:m 1243F Fek £tk 1 ule] 200nMe] Z47ke] RCA =
glolm wlA (10nM FHF §X)E A7) golAlolAd AtEd] Frlsta Eg3ta, 96TColA 1% Bt 71<E35taL, 42
T2 WZ3tarL, 42ToAA 2417 &<k Qg o] A3 ).

F438tE RCA Zgfo]lw]Z zk:= A7) CirLigation AFES Zymo 281 7| QElol= AA 71 E(Zymo Research,
D4060) & ©]&3tel AAGArt. ol& a7 s, 21 ule AHES 28 ul & %2 1 ul9 7HE]o] RNA
(Sigma-Aldrich, R5636, 200 ng/uL with 1X TE W ¥ & o]&3}o] 200 ng/ uL® FFAE)E o] &3te] 50 ul=
s|AseltE. A7) 84" AMES 100 ul 93 A% ¥ 9 400 plel 100% o gh-&2 £t 4] =%
& ZAdo| 2938kl >10,000xgel A 30%3F ATt FHAE Bt A7) HiE >10,000xgo 4 30
27 QARSI 750 pul DNA A1 ®¥ 2 AZHsla, A wadm Ha SEoA] 187 98859,
A7) AYE QRS qUAEET FHZ o]EA7]|a, A7) DNAZ 17 ul 88 W3 0mM Tris-Cl pH 8.0, H=
£ F9 oF 15 ulb)E o] &3] &AIA.

50 pulLe & w$ Y32 93, 5 pL 10X RepliPHI ® 3, 2 pL 25mM dNTP, 2 pL 100mM DTT, 1 pL 100 U/ u
L RepliPHI Phi29, 2 25 pL & (Epicentre, RH040210)& A7) Ao 2REH 15 pL &% AZo) F718
Sk, A7) dbs W2E 30TCoA 2A17F EoF SlfHo]Astit). 80 pLe] Ampure XP H]= (Beckman Coulter,
A63881)E HF-71sto] 7] RCA AHES AT, A dAE 98] AxzALe] RS wsie), 22.5 ul &8 H
Ho A 5] 65T QlFHlold + RCA AH=S& &AZATH. 7] FEE A A4l#gs & Ao =HE350.

ot

AF7] RCA ¥HgozXHES f8dH AHE <9F 20 plE 25 pl 2X Phusion "FA~E 2]~ (New England Biolabs
M0531S), 2.5 uL &, 2.5 uL DMSO, = 0.5 uL¢ B2B Zgolm Wx(ztz 10 pM)o £, X5 5
7] A3 R AS o] fslo] F835Ilth: 95T A 28, 5 Alo]Ee] AA(95T A 30%, 55ColA 152, 72
TollAd 18), 18 AtolZe] BA(95CA 15%, 68TolA 15%, 72ColA 18), @ 72TCoA 787 H=
A%, 471 PR AHE A71E Ad71dsed o gRletqlvt. d7lgsel o8] 11 PR 2HEo] &Rlww, 7] PCR
AES AAES Y&l Ampure HI=(0.6X F3])9F Edsle] >500 bp PCR AHES AT, A7 AAE AES
Qubit 2.0 A= Z;E(Invitorgen)= ©|-&3}o] A3 TE. oF Ing F#|E DNAS Nextera XT =g+ glolH
2] AZ(11lunina FC-131-1024)E 93] A}&38tITE. > 500bpe] A4S ZA7E zke= golBely 2425S 0.6X
Ampure H]E=F o] &3k AAd o3 &FHAFTE.

A7) F2x2H golBEge FE 2 7] EXE 2100 Bioanalyzer (Agilent Technologies Inc., Santa Clara,
CA)& Agilent DNA IHIZE 7]|EE o] &3l EAI5QITE, AAALS 2-250 bp MiSeq AlAA 7]|EE zte= gFn
U MiSeqE o]&ste] Fa3tglth. MiSeq viv&eol wel, 12pM WAdHE ol B e E A|dA Hd 249318t

o] Aol 3k WolA, dFu|L} o HEI S Nextera A|Z thAlo] grolB ] AFol|M AL, o] 43
3t7] 9l38ll, oF Inge] FAFSHAl “gA1E DNAE B2B Zelol™ o] fFUWA FiES Ffiste Zefolwe 4 2 ¢
v} o] e AME (P5 2 P7; 5'CAAGCAGAAGACGGCATACGA3' 2 5'ACACTCTTTCCCTACACGACGCTCTTCCGATCT3' )< ©]
3k PCR £41& 98] AF&3}9th. Phusion RF2E W AZ o] &3te] | 12 Alo]Fe] EA WA(95TA 30%, 55T
oA 15%, 72TelA 60%)E FAtt. olfd SF @AY H42 AZEET AREES A dF A oY
& F7Febe Aleldrk. >500bp Holo] FEEFE 0.6X Ampure H]=E o]&3te] FHAZH WZEF el
o] & % 7] EX¥E 2100 BioanalyzerE 93+ Agilent DNA nHIZF%= 7]E(Agilent technologies Inc.,
Santa Clara, CA)Z o]&3dle] BA5tgtt. AAAS 2x250 bp MiSeq A1AA 71EE zt= AF v MiSeqE ©]
£3to] ¢33 Th. B2B Zelolm o] funAd RES 3k AgA Zdloln] HARA J&S 4, vk A
Zefolm 7l AFEwY 7] E] x3E o] QA FoW FARt Al ZelolwE FUbekglth. 12pM WA H gfol

)
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[0184]

[0185]

[0186]

& 7P A RNl B 99 ANGAT = 339
24 Ane 7Aska Qo

Z 1
RCA RCA
Z=aLo|H A =30 B
Xty |o RCAZZOHA MY | RCA Z2}0|H B MY
GCTTIGAGCTGTICTT AAAGCAATTTCTACACGA
PIK3CA | PIK3CA-Ela | TGTCATT PIK3CA-Elb | GATCC
TITAATIGTGTGGAAG ATTAAACAGCATGCATIG
PIK3CA | PIK3CA-E2a | ATCCAATC PIK3CA-E2b | AACTG
CTTTCTCACCTICTGG AAATTCCCGTCGCTATCA
EGFR EGFR-Ela | GATCC EGFR-EIb | AG
CCATCACGTAGGCTTC
EGFR EGFRE2a | CIG EGFR-E2b ATGGCCAGCGTGGACAAC
GACATAGTCCAGGAG TGTCCGGGAACACAAAG
EGFR EGFR-E3a | GCAGC EGFR-E3b | AC
AAGCGACGGTCCTCC
EGFR EGFREda | AAG EGFR-E4b TGGCAGCCAGGAACGTAC
AGTACGTTCCIGGCTG AACACCGCAGCATGTCAA
EGFR EGFR-Esa | cC EGFR-ESb |G
ATCCACTTGATAGGC AAGTGGATGGCATTGGAA
EGFR EGFR-E6a | ACCTIG EGFR-E6b | TC
TCTCGCTGGCAGGGA CCTGGAGAAAGGAGAAC
EGFR EGFRE7Ta | TTC EGFRETb | GC
AACTTTGGGCGACTAT AGTTCCGTGAGTIGATCA
EGFR EGFR-E9%a | CIGC EGFR-E9%b | TCG
TIGGAGTCTGTAGGA ACTTCTACCGTGCCCTGA
EGFR EGFR-E10a | CTTGGC EGFR-E10b | TG
CTGCTGTGGGATGAG CACAGCAGGGCTTCTTCA
EGFR EGFR-Ella | GTACTC EGFR-ElLb |G
CATGGAATGCTTGTAC CATGGGCAACTTCTCTGT
EGFR EGFR-E12a | CACATC EGFR-E12b | TTC
CAGTTTGAACAGTTGT AAACTGATGGGACCCACT
BRAF BRAF-Ela | CTGGATC BRAFEIb | cCC
TGTTTCTGCTAACGAT AGGAGATATCAAGAGGA
PTEN PIEN-Ela | CICITIG PIEN-EIb TGGATTC
CAGGAAATCCCATAG TCCTGCAGAAAGACTTGA
PTEN PTEN-E2a | CAATAATG PTEN-E2b AGG
GCTTTGAATCCAAAA GGATTCAAAGCATAAAA
PTEN PTEN-E3a | ACCTTAAAAC PTEN-E3b ACCATTAC
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[0187]

TACAGTACATTCATAC TATGTTGTATAACTTAAA
PTEN PTEN-E4a CTACCTCTGC PTEN-E4b CCCGATAGAC
AAAGGATATTGTGCA TTGAAGACCATAACCCAC
PTEN PTEN-ESa ACTGTGG PTEN-E5b CAC
CCATAGAAATCTAGG AAGTAAGGACCAGAGAC
PTEN PTEN-E6a GCCTICTTG PTEN-E6b AAAAAGG
CCAGATGATTCTTTAA GGATTATAGACCAGTGGC
PTEN PTEN-E7a CAGGTAGC PTEN-E7b ACTG
GAACTTGTCTTCCCGT CATGTACTTTGAGTTCCC
PTEN PTEN-E9a CGTG PTEN-E% TCAGC
TCTGGTCCTGGTATGA CAGGACCAGAGGAAACC
PTEN PTEN-E12a AGAATG PTEN-E12b TCAG
GCTCTATACTGCAAAT CGTGCAGATAATGACAAG
PTEN PTEN-E13a GCTATCG PTEN-E13b GAATATC
TTGGAGAAAAGTATC GGTCAGTTAAATTAAACA
PTEN PTEN-El4a GGTTGG PTEN-E14b TTITGTGG
TGGTGTTACAGAAGTT GATGTTAGTGACAATGAA
PTEN PTEN-E15a GAACTGC PTEN-E15b CCTGATC
AAGAGTGCCTTGACG
KRAS KRAS-Ela ATACAGC KRAS-E1b TCTTGCCTACGCCACCAG
CCTGACTCAGACTGA CAGGCCCTTCTGTCTTGA
TP53 TP53-Ela CATTCTCC TP53-Elb AC
ATGTTCCGAGAGCTG GAACATCTCGAAGCGCTC
TP53 TP53-E2a AATGAG TP53-E2b AC
TTAAAGGACCAGACC TTATGGTATAAGTTGGTG
TP53 TP53-E3a AGCTTTC TP53-E3b TTCTGAAG
CTTGGGACCTCTTATC AGAGGTCCCAAGACTTAG
TP53 TP53-E4a AAGTGG TP53-E4b TACCTG
AAGCAAGCAGGACAA GCTTGCTTACCTCGCTTA
TP53 TP53-ES5a GAAGC TP53-ESb GTG
GGGACGGAACAGCTT TTCCGTCCCAGTAGATTA
TP53 TP53-E6a TGAG TP53-E6b CCAC
CAACTACATGTGTAA CATGTAGTTGTAGTGGAT
TP53 TP53-E7a CAGTTCCTGC TP53-E7b GGTGG
GTGGAGTATTTGGAT ATACTCCACACGCAAATT
TP53 TP53-E8a GACAGAAAC TP53-E8b TCC
TGCTCAGATAGCGAT CTATCTGAGCAGCGCTCA
TP53 TP53-E%a GGTGAG TP53-E9 TG
CTGTGCAGCTGTGGGT
TP53 TP53-E10a TGA TP53-E10b GCAGGTCTTGGCCAGTTG
AAGTCTGTGACTTGCA TGTCCCAGAATGCAAGAA
TP53 TP53-E12a CGGTC TP53-E12b GC
CCTGTCATCTTCTGTC GATGACAGGGGCCAGGA
TP53 TP53-E13a CCTTC TP53-E13b G
AAGACCCAGGTCCAG TGGGTCTTCAGTGAACCA
TP53 TP53-El4a ATGAAG TP53-E14b TTG
CTGCTCTTGTCTTTCA GAGCAGAAAGTCAGTCCC
TP53 TP53-E15a GACTTCC TP53-E15b ATG
CTCTGAGTCAGGAAA GCTCGACGCTAGGATCTG
TP53 TP53-E16a CATTTTCAG TP53-E16b AC
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[0188]

* 2
B2B B2B
gHExt | Zajo| =ajo|
3 MaA | zZEoiHaMg MB | ZE0iHBMY
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
PIK3CA- | GACGATCGCTTTGAGCTGT | PIK3CA- | AAAAGCAATTTCTACACGA
PIK3CA | BXla TCTTTGTCATT BX1b GATCC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
PIK3CA- | GACGATCTTTAATTGTGTG | PIK3CA- | AATTAAACAGCATGCATTGA
PIK3CA | BX2a GAAGATCCAATC BX2b ACTG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
EGFR- GACGATCCTTTCTCACCTT | EGFR- AAAATTCCCGTCGCTATCAA
EGFR BXla CTGGGATCC BX1b G
GTTCAGAGTTCTACAGTCC
EGFR- GACGATCCCATCACGTAG | EGFR- CCTTGGCACCCGAGAATTCC
EGFR BX2a GCTTCCTG BX2b AATGGCCAGCGTGGACAAC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
EGFR- GACGATCGACATAGTCCA | EGFR- ATGTCCGGGAACACAAAGA
EGFR BX3a GGAGGCAGC BX3b C
GTTCAGAGTTCTACAGTCC
EGFR- GACGATCAAGCGACGGTC | EGFR- CCTTGGCACCCGAGAATTCC
EGFR BX4a CTCCAAG BX4b ATGGCAGCCAGGAACGTAC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
EGFR- GACGATCAGTACGTTCCTG | EGFR- AAACACCGCAGCATGTCAA
EGFR BX5a GCTGCC BX5b G
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
EGFR- GACGATCATCCACTTGATA | EGFR- AAAGTGGATGGCATTGGAA
EGFR BX6a GGCACCTTG BX6b TC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
EGFR- GACGATCTCTCGCTGGCA EGFR- ACCTGGAGAAAGGAGAACG
EGFR BX7a GGGATTC BX7b C
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
EGFR- GACGATCAACTTTGGGCG | EGFR- AAGTTCCGTGAGTTGATCAT
EGFR BX9% ACTATCTGC BX% CG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
EGFR- GACGATCTTGGAGTCTGTA | EGFR- AACTTCTACCGTGCCCTGAT
EGFR BX10a GGACTTGGC BX10b G
GTTCAGAGTTCTACAGTCC
EGFR- GACGATCCTGCTGTGGGA | EGFR- CCTTGGCACCCGAGAATTCC
EGFR BXlla TGAGGTACTC BX11b ACACAGCAGGGCTTCTTCAG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
EGFR- GACGATCCATGGAATGCT | EGFR- ACATGGGCAACTTCTCTGTT
EGFR BX12a TGTACCACATC BX12b TC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
BRAF- GACGATCCAGTTTGAACA | BRAF- AAAACTGATGGGACCCACT
BRAF BXla GTTGTCTGGATC BX1b CC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
PTEN- GACGATCTGTTTCTGCTAA | PTEN- AAGGAGATATCAAGAGGAT
PTEN BXla CGATCTCTTTG BX1b GGATTC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
PTEN- GACGATCCAGGAAATCCC | PTEN- ATCCTGCAGAAAGACTTGA
PTEN BX2a ATAGCAATAATG BX2b AGG
PTEN- GTTCAGAGTTCTACAGTCC | PTEN- CCTTGGCACCCGAGAATTCC
PTEN BX3a GACGATCGCTTTGAATCCA | BX3b AGGATTCAAAGCATAAAAA
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[0189]

[0190]

AAAACCTTAAAAC CCATTAC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
PTEN- GACGATCTACAGTACATTC | PTEN- ATATGTTGTATAACTTAAAC
PTEN BX4a ATACCTACCTCTGC BX4b CCGATAGAC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
PTEN- GACGATCAAAGGATATTG | PTEN- ATTGAAGACCATAACCCACC
PTEN BX5a TGCAACTGTGG BX5b AC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
PTEN- GACGATCCCATAGAAATC | PTEN- AAAGTAAGGACCAGAGACA
PTEN BX6a TAGGGCCTCTTG BX6b AAAAGG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
PTEN- GACGATCCCAGATGATTCT | PTEN- AGGATTATAGACCAGTGGC
PTEN BX7a TTAACAGGTAGC BX7b ACTG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
PTEN- GACGATCGAACTTGTCTTC | PTEN- ACATGTACTTTGAGTTCCCT
PTEN BX9%a CCGTCGTG BX9 CAGC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
PTEN- GACGATCTCTGGTCCTGGT | PTEN- ACAGGACCAGAGGAAACCT
PTEN BX12a ATGAAGAATG BX12b CAG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
PTEN- GACGATCGCTCTATACTGC | PTEN- ACGTGCAGATAATGACAAG
PTEN BX13a AAATGCTATCG BX13b GAATATC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
PTEN- GACGATCTTGGAGAAAAG | PTEN- AGGTCAGTTAAATTAAACAT
PTEN BX14a TATCGGTTGG BX14b TTTGTGG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
PTEN- GACGATCTGGTGTTACAG | PTEN- AGATGTTAGTGACAATGAA
PTEN BX15a AAGTTGAACTGC BX15b CCTGATC
GTTCAGAGTTCTACAGTCC
KRAS- GACGATCAAGAGTGCCTT [ KRAS- CCTTGGCACCCGAGAATTCC
KRAS BXla GACGATACAGC BX1b ATCTTGCCTACGCCACCAG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
TP53- GACGATCCCTGACTCAGA | TP53- ACAGGCCCTTCTGTCTTGAA
TP53 BXla CTGACATTCTCC BX1b C
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
TP53- GACGATCATGTTCCGAGA [ TP53- AGAACATCTCGAAGCGCTC
TP53 BX2a GCTGAATGAG BX2b AC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
TP53- GACGATCTTAAAGGACCA [ TP53- ATTATGGTATAAGTTGGTGT
TP53 BX3a GACCAGCTTTC BX3b TCTGAAG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
TP53- GACGATCCTTGGGACCTCT | TP53- AAGAGGTCCCAAGACITAG
TP53 BX4a TATCAAGTGG BX4b TACCTG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
TP53- GACGATCAAGCAAGCAGG | TP53- AGCTTGCTTACCTCGCITAG
TP53 BX5a ACAAGAAGC BX5b TG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
TP53- GACGATCGGGACGGAACA | TP53- ATTCCGTCCCAGTAGATTAC
TP53 BXo6a GCTTTGAG BX6b CAC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
TP53- GACGATCCAACTACATGT [ TP53- ACATGTAGTTGTAGTGGATG
TP33 BXT7a GTAACAGTTCCTGC BX7b GIGG
TP53- GTTCAGAGTTCTACAGTCC | TP53- CCTTGGCACCCGAGAATTCC
TP53 BX8a GACGATCGTGGAGTATTT | BXS8b AATACTCCACACGCAAATTT
GGATGACAGAAAC CcC
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
TP53- GACGATCTGCTCAGATAG | TP53- ACTATCTGAGCAGCGCTCAT
TP53 BX9%a CGATGGTGAG BX9 G
GTTCAGAGTTCTACAGTCC
TP53- GACGATCCTGTGCAGCTGT | TP53- CCTTGGCACCCGAGAATTCC
TP53 BX10a GGGTTGA BX10b AGCAGGTCTTGGCCAGTTG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
TP53- GACGATCAAGTCTGTGAC | TP53- ATGTCCCAGAATGCAAGAA
TP53 BX12a TTGCACGGTC BX12b GC
GTTCAGAGTTCTACAGTCC
TP53- GACGATCCCTGTCATCTTC | TP53- CCTTGGCACCCGAGAATTCC
TP53 BX13a TGTCCCTTC BX13b AGATGACAGGGGCCAGGAG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
TP53- GACGATCAAGACCCAGGT | TP53- ATGGGTCTTCAGTGAACCAT
TP53 BX14a CCAGATGAAG BX14b TG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
TP53- GACGATCCTGCTCTTGTCT | TP53- AGAGCAGAAAGTCAGTCCC
TP53 BX15a TTCAGACTICC BX15b ATG
GTTCAGAGTTCTACAGTCC CCTTGGCACCCGAGAATTCC
TP53- GACGATCCTCTGAGTCAG | TP53- AGCTCGACGCTAGGATCTGA
TP53 BX16a GAAACATTTTCAG BX16b C
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[0191]

[0192]

[0193]

[0194]
[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

SES0l 10-2379877

#£ 3
41t
2l 1.5M
% X ¥7| w lx 97.8%
% e HX 63.4%
% 252 18.2%
o 7| x| 74.5%
71_:”;;‘5‘ 021

AAd 3: A]EAY FoluFE TFES A% A= DNAY T3

1 ple A5 DNAS A FALS] X2 EFo] ulz} NEBNext dsDNA @3} & 4 7]E (New England Biolabs)E o]&
o A3k, Wk AIZES 37TColA 45802 AGA AT, 5 pLel 0.5M EDTA pH 8.05 F7}ste] @#H 3} b
S ARXANT A, AFALe] TR EZ wal 2X H-39 Ampure XP H] = (Beckman Coulter, A63881)E H-7}38}o]
AR, d#H3slE DNAS 7= DNA 7] E(Agilent)® Bioanalyzer AollA #4319}, @ sl5 DNAS] 7]
He= ok 150ppe] FAE zkE= A3 Ao R ¢k 100bp WA <k 200bpATh.

AR 4: golreg Ax #HH

2 AAdA =, dA] 54S 93] KAPA 2feolB ] 3] 7] E(KK8230) & AHE-SF3ITE.

o2 oo S

ME AE Egehe

A dAIE 918, AMPure XP H|Z= (cat #A63881)v§— A 1 HFA3] AAEAZ]
B3 EFSGT. Bux A golA GBS 245 EFF F, AeolM 15% Bob Aol dske] DA
] =

ru 4011

AN
H=o AgA Y. a8la A, A7) A7 FEsd uzkx] Rles 2] A"8s Qe £l agla
5 200ul 80% SNEHE= 23] At A4 15 B¢ HAXRA AT

>

G- kg8 aely] Y3, Hd 50 ul (2-10ng)e] FAIXE DNAZ 20 plLe] ek E4 vpay 52 (8

L 10X KAPA ¥t 5 ¥z, 2 5 pL KAPA ¥k E48 g4 9A 9Jr Z3talar, 20ColA 3087 A5F
o 28z WA, 120 ulel AMPure XP H]|=2 A7) 70 pL @k B3 ukSo]| RAEd. a2z o
d71ek 3ol gAsHAT.

A-HE" 9S8y fal, A7) Ee-55t¥ DNA = FHieke A
(42 pL &, 5 ul 10X KAPA A Hld® W3, 9 KAPA A-Eld™ &£4)¢ &3}
B2 awo)ldstdtE. 90 uLel PEG &<4(20% PEG 8000, 2.5M NaCl)& -
A Z2EF ugt AT, HE T o)Al Wk A o] A-H2

g7 golAleldE Asl, 7] ML (5'eM 3D 2zt 2719 &Elas AbEske] offiE ZHElir
| FAE Pk} /5Phos /CCATTTCATTACCTCTTTCTCCGCACCCGACATAGAT*T Y
/5Phos/ATCTATGTCGGGTGCGGAGAAAGAGGTAATGAAATGG*T d-HT (FE golAlolde Ag) EE a-EHY (BA-7]
wkel golAlel e A9)S FFshe dEE HE=E 45 ple FolAeld whaE W (30 ul &, 10 pl 5x
KAPA fo]Alo]lAd W, 2—1 5 nL KAPA T4 DNA 2]7tobAl), 2 5 pl & (HZ = FolAlolde H$) T 5
ule] FA Y awgIdLEle]l=e] Tdst Bof "l (FA-7|uke golAlo| e A)et EF3IQITE. 7] v
=5 AAD] AFAEA7IAL, 20TAA 1583F A5l dsigitt. 50 nule] PEG &9 (7] x)s e &, 4
7] EFES AV HE AA ZREZ e} A3l
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[
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Illustra Genomiphi V2 DNA &% 7]|EE o]&3ld tz X& FZEH(MDA)S Fdsitt. 7] golAolde &3
ArES ke AV dxd HEE 9 ple 7Y dxH-gH HEdd Ad ‘%‘1 713, 95CollA 322= 714
gt & A A 55 WAeeY. 1 ple a4 HAE FUis & A7) d4E AES 30TeA 907
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[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

SE54dl 10-2379877

o] sttt 311 WA, 65CoA 1083 7Fdste] 7] wbeS BAAZAT. 30 nLe] PEG &9 (7] 3
2)& FUHRE 5, A7 EdEs A7 71AE AA ZREF wEt AlFskar, 200 pl TRl A@EAZT (65
Toll A 523k O?r Hold)el ARG, dok= d5-, 7] AAE AdE2 ARH PR, "UA"H =52
PCR(ddPCR) = AZFE A, E= 2AIW A B NG E =+ At

MDA ¥, 71 glolAlol e ©H AR (AW, >2kb)S 130 uL % F3Z Covaris $2205 ©]&3le] ~300bp= %
Saxgstgint. Azt TREZS 1407 I3 39, 10% 22 A5 (duty factor), HZE (burst)® 200 Abo]
=, 2 80z A AzHE ATt 2 Ao Pr"ﬂi DNA ©HAE fA8 7S S7HA717] S8l
~300bpe] w AolE Ausditt. ¥stE A9 AEASE A8 oHWEHE Z29AEE DNA g Zo]7] 94
e goludy Ax T2EFo] AME 5 . gddt gl= 2o dF Y AJEA (HiSeq = MiSeq &

ShelAsl g-we Ao RRE Ut ATFCI-ATE, B ofRE} doldold aANA £FH
A5 ofE AYY F o= b7k Fse] Rl Q= A (-ofHE Ado] 5' % 3 SHe] %8S wA

R AL vama] A8 AEsaT.
AAd 5 AYs % 32

ol 983t @ T FA(ES" BHoRE AHE)Y A E ATt V] #AL 7] FFEFS ol&5
Stk PCR 7171 (ollA, MJ research PTC-200 Peltier € <=%47]); CircLigase II, ssDNA Z]7}o}A] Epicentre
cat# CL9025K; 9AirZFelobAl (oA, Exol, NEB Biolabs cat #M0293S; Exolll, NEB biolabs cat# M0206S);
T4 Z5Z@eele]= 7)vbobAl (NEB Biolab cat #M0201S); AA A% =2 7|E (AW, GE Healthcare,
[1lustra, ready-To-Go, Genomiphi, V3 DNA 5% 7]E); GlycoBlue (oA, Ambion cat# AM9515); wlo]=a =
AAE (AW, Eppendrof 5415D); DNA A ®W]= (oA, Agencourt, AMpure XP, Beckman Coulter cat#
A63881); A7] 2®l= (oA, The MagnaRack™ Invitrogen cat# CS15000); Qubit® 2.0 3374 (Invitrogen,
cat#Q32866); A X 2H ds DNA HS ¥4 7]E (Life Technology cat #032854); " Bioanalyzer (Agilent
2100), ¥ 1= DNA AleF (cat #5067-4626).

| Z4% DNA @A (A, FAE DNA)S 535S 98, Al dAE - %?

ERIREE 19 shee
B0l DNAE 96TNA 30%3E WAAZLE (AR, PR 717 oI4). 40 nLel DNA

A=d
£ 5 pL 10X PNK
ik Hm-z— 2apstel EelirEAodols sdeld () B8-S TH F. TN 2022 Aol A5
o 2

S St o]
M ATP 2 PNK @45 A7) dbgell §7Fstar, 37ColA] 4583 Q1w o] A3l th. 7] DNAE H A7) AL
Xﬁﬁaﬁ]ﬁ Wy w3kS Fesith. A7) PNK BRSO 2 HE 9] 50 pL DNA, 5 pL ofHEARGES 0.5M pH 5.2,
uL GlycoBlue, 1 pL =23 (100ng/ pl), 2 150 pL 100% o&r2S Z3tstdct. A7) =3

1 58 -80°Cel
A 307F QIFFwlol d3taL, 16k rpmoll Al 5%7F YAlE-Elste] DNAE H=stelqitt. 7] DNA Z=& 500 ple
70% O EF 2 A Hsla, Ao|A 587 T7] AZAZ|I, DNAZ 12 ul 10mM Tris-Cl pH 8.00] ez},

aE)a A, AFEE DNAE gholAlol Aol o3 A SAIZTE. 7] DNAE 96 CellA 30%7F ®AAAI7IaL, 7]

MES dE ol 287 ¥738kar, grkobAl w2 (2 plL 10X CircLigase ™3, 4 pL 5M #lEFI, 1 ul

50mM MnCl,, 1 uL CircLigase 11)& H7Fstitt. A7) gholAlold w88 PCR 717] ZFolA 60ToA 16417 &

o olffulolAalitt. glolAlo|dE R ke ZwFeLElo|l=E dawIE Yot Huo] &) E&siith. o

8, DNAS 80TolA 45% <t WAAZIaL, 1 plL A& FEFdolAl vl (4T 200/ ul @ 2111 100U/

ul = 1:2)& 2} FH F7lstith. 5AIZE &<k Al ste] o]& Ejtstal 7PHA 3 AAZT. A7) Ad 2
Q.

il

=

2 37CoIA 4587 AFWOIAFAT. 30 ulel B olgdtel BuE 50 ulz ek, 4] 7148 vhs)
el A4 R AR o8 Fhel W wBL SR,
A As FEGHS #95] Ah, AL DAE WA 65TAM 5

B2 WA GE W6A 71 EZHE ] 10
ule WA HHAE 10 ule AAE DNACl F7lstgict. A7) DNAE 95 EF A3 HolA 283 YA
t}. 20 pLe DNAZ Ready-To-Go GenomiPhi V3 cake (WGA)eoll F-7}sFth. A7) WGA ¥H&S 30TColA 1.5A%¢F
B dFHlol e ¥ 65Tl 10 &<t € B sladiTt.

471 AEE AmpureXP A7) HIE=(1.6X)E ol&sto] AASAY. 47] vl=E =9dsta, 80 ulE 1.5 FH
of #Fekalvh. 1elar WA, 30 pl &, 20 pL S3F¥ DNA, B 80 ple] HI=E Fgtetar, A2oA 323 <l
AAs . 7] vEs

FololdstTt. 7] FEE 283t A7) 2REd £ v, FEE 98 Flo=
05 F7tste] DNAE & AIZATE. A7) DNA H

80% oler&= 23 A3tk 200 ulel 10mM Tris-Cl pH 8 1= &
§hes 65ColM 53t litwleldstnt. 7] FHE 283F A7) A'l=e] Bl S0k 195 ule] DNAE A
2% FHE GG 1 uls Qubitel o7 TS 9o ARESIATh. wpATe.®, oF 400 bpe] =7]e EEEiiE
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[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

SE54d 10-2379877

= 130 pL WGA AHES Covaris $2202 o] &3lo] %3] g383itt.

AAe] 6: F71AQ HAE Fukg 438 € FF

ol dix FEREIXE FF WAE FNE A3t B FF A (B dHoRE AHE) dAE Al
t}.
A 12 circligase #-3S 213 ZA4 RNA (F24 Aol RNAZFE) 2 HA RNA (F-gA1E) ] AAA

k. 1 ple RNase A (10mg/ml) (Qiagen 1007885)Z 50 119 cfDNA(2-10ng)ol] F-7}skar PCR 717] (MJ
research PTC-200 Peltier & =87]) oA 37CelA 307t <lifulo]dste] RNAS Al A ST,

GA 2+ 9 2 oeE HAES o] &3t ¥y Wkt o] “Al= ALY 100% F4E (WhH AL dntygo g
30%%F 34sh R grolAlel S fgk dHES At w5t &Sk, des FHA 9 (RNase A
F2ZHE 9 50uLe DNA, 5 pLe oA EAYESE 0.5M pH5.2, 1 ul9 GlycoBlue (Ambion AM9515), 1 unL 7§

)5 -80CoNA 30837+ Aol star, 16k rpm (Eppendorf
5415D)ell A 5E3F AARElsle] DNAS HAAF . 20-1 BH]Eo]4 Fjzlo] 2wl (PCR Zglolw 2 ALEH )9
AFEE & 2 Hd 35E9 gAES ot SUHAIFEY. 471 DNA =HElS 500 uple 70% oEE=
At A7) DNA HEe Ao 587 37 AFA7)ar, 13 ul 10mM Tris-Cl pH 8.0o.2 AAEA HT}.
A 38 Y33, 12 ulel cfDNAZ 96TColA 30%7F HAA7aL, A8 E5 Yo 287 dZA A, 2
olAlo] A wl2~(12 pL cfDNA, 2 uLe 10X CircLigase W3, 4 pL 5M ®EFQ], 1 upLe 50 mM MnCl,, 1 pL<]
CircLigase 11 (Epicentre # CL9025K))E x}7}& EB3F Ao Frlsta, gho]AlolAdL 60CoAA 16A17F FoF

S,

o

SHobAl Avtoldtt. golAle]l A DNA &S PCR 7]7] Aol A 80ColA 45% HoF ¢lFH|o]
3 3 daRIYolAE Astdut. 1 pl 94 FEFdotA W (AT 200/ul : AAIIT 1000/ upl =
2)E 7} Frd Hrlsta, 9keE 37TColA 3083 AfHolAstt. £ #E 5HS H8, A¥ F3
7

= 2 9 4 oeke HAAE o] &3 Wy wio|Art. HE/ e 30%E x7d)
o fF&sint (dFskE AR e oY ZEyrElEel=e 4 A F
3191S). 180 ulLel 10m & dayEelobAl AYRFE S 20 pLe] DNAY| F-7kste] 200 ple] -3
GHEaL, 200 ule] HlES ol&3te] DNAE FESY. Fyskar, ofgkE el <jdl DNA
ettt A7) dee 3D WUA(HE F= F 200 ule] DNA &4, 20 MM EANGEE 0.5M pH 5.2,
u
al

]
O

¢

=
[u
i)
[
of lo

ofo o

=
=
=
=

nlL
L GlycoBlue, 1 uL 7H&]o] a3 (100ng/ ul), 600 pLe 100% o|€FL)S -80°CollA 30&7F ¢1Fuol A
16k rpmoll A 5&7F Y25t DNAE HAAFH . A7) DNA 2215 500 plLe] 70% olet2= M 233t
AF7] DNA HES Ao 587F 7] AFA]Z]aL, 11 ul 10mM Tris-Cl pH 8.0°o.2 | ErA]F T},

@A 62 AA AE EEZIT. 10 ple] AAE NAE 7hd B2 9ol 65CA 5¥1F QAFulolHslaL, GE
HealthcareZHFE <9 10 plLe WA W3, Ready-To-Go, Genomiphi, V3 DNA &% 7|EE H7138}9ith. DNAE 4
2o 587 Yzke 3 20 uLe] DNAZ Ready-To-Go GenomiPhi V3 cakeol F3ltk (WGA). A7) 5% kg
30T A 1547 Bt AF Mol A, 47] weS 65TAA 1087 9 BaAs] o5 TAAAL,

[ T IS e et o R e A ) A
A 82 o)W AAesl mpAAR 2&HA YT, o] F, 7] DNAZ AHA PR, ddPCR, Ei= AA4 2ho]B
el FES 98 F=nsk).

AA e 7: GolAold & E 2-F 32 (on-target) H] &Y 4

>

o

(]

A 7S AmpureXP A7) HIE (1.6X)E o] &3 H|= AA T, o=

oz

A oA eh o] AFsEa AA A5 HLS AF cfDNAS A2 PR(PCR)ON o8] EA&tdtt. AE
of W3t qPCR T% 4 A7} (KRAS ZEho|H & o]4)7F & 180 YEpt dth. = 187 YeRd upe} o],
cfDNA2] 1/109] gPCR F&2 31.752] Hir Ct (AlolE 9 E Jehfda, 543 MZ o) go]Ao]Ad 4t
1/102 31.9279] H# CtE YA =T, ol oF 83%2 %<& golAlold &8-S 7Hd. golAelA
2 oF 70%, 80%, 90%, 95% ol4t, T o5 st WY, AW F 1009 th. Y3 A k2 AF DNA
A AAo| A AAE =, o]ZH A EE DNAZE 93 Fu=25E SZd 5 k. 7o AES 2t
33 =33, = 18Bo] uebd ulel o], 10nge] WGA e 2 = #]% DNA (gDNA) (12878, 10n

Mo o g X N

=
4

fhl fr bob e oo B
o
it

_96_



[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

SE54d 10-2379877

ZHETE. WeA AZo tigh i CtE 26.65520 WHH | gDNA AMZ<] CtE 26.605
& & It} Folz ko] ZZ g DNAoA 9 KRASS] 4+ 22y
A 2 gDNASF Wl E3l8lar, ol AFIHA % TF FAHS Y. ZH7he] AES 2vHE o2 33 A[F3S]

o izAe®= A, Lou et al. (PNAS, 2013, 110 (49)olA Aad 9383 Z2eEZS w3l A3, A7)
71~ o], ©X] 10-30%] A3 4= DNARFe] 3] DNA
o)

&
(49))

Al T A 2 AA GAVE 8ls Lou WS &8t
2 A8, ole @ W2 e o AEd 2 We] 2

AA e 8: ddPCRY 2% FZF= 9H3tE DNAS £

=&Y UA" PR(AAPCR) = ARE-ate] fstd EelwavlQetol=2ie AE A Aw SF e o
Hirda We BE 9 \43S grlsilah. I o, ddPRe PR S3%& Adsk= ®7he], H97F Asix,
T SE AdEAdd Hedtd i 245 Aegond ddEs SAsks vAdE PR 24E 7HEIRIH
(Hinson et al, 2011, Anal. Chem. 83:8604-8610; Pinheiro et al, 2012, Anal. Chem. 84: 1003-1011). ©¥
PR W€ W AL 20,0071 AL EFGoL FH S A =EA I PORE PR FEE
Aget wolel, ¥ask AAA, £54 S5 e Mol Wes W BAS Argond Aue S4a)
S OA" PR BAS FAee Asle] BAES ogeel £aE & A S§d 049 RS AT ARAe
Aeke 19k Lol okl 4 Atk AEL ML, 247 BAYE W BAel shtel ANE FHAAY
o) BES o2 FA WA FuElel W) B BN (FFE SRR RaRd. B4 A (5,
BAGE A B Feet, AE (P mEUe & oo BA JEE (AL A9 B Hhe
A S g S8 S Gl Bl EASRE B A el A B Ao e
ootk EEY OAY PR AzRe dE A8 F9E e BES 20,000 UedE 279 EEdow
RS BioRadAhel QUOOY EEH AT PR AW W @ FEE PRI BEE1000,000 WA

10,000,000 = #Z&E FA7|e] =g oz F3sl= RainDanceAle] RainDrop™ tjA¥ PCR A|A®1S ¥ 3&3hc},
ddPCRE 93+ #H ol HIFASl o 7F AW02013181276A15 ¢ Al3-% o] tt.

AN oA, SAF AEFZHES BRAF V600E A% DNA(gDNA)E 54 HlE& (0%, 0.67%, 2.0%, 6.67%,
20%, TE 100%)E FF AE DNA 128783 E&elar, v slale] cfDNACIA A== A §AMEE Z7]9 ©H
(o] 7%, °F 150bp)= AT, 7] &3 DNA A& (10ng)S AAle 20 we} dPs}star FHAZAT.
40ng?] S DNAE BRAF V60OE 2 ok & el sl ddPCRES 43 o}‘-"*t}. Hzd =Ad ] PHFAR HEr =

19 Z1gfz = caj=lo] Qi k= A Eo] vk, vERd whe} o], A% DNAZHF-E]

3% W) B chid, 2he Sue ] B
o

»
i

>

=

m_

e

=

©

kel

Lo
ZoE g B ool o
W2 = o

fo i e
2,
o
_o‘h
e
Do
=

e 2 =5
it
re
rE
9
)
o
o
23
)

Y
A,

of\ r-
ey
I~}
=
=
—
-
(o]
(e}
=n
o
=
o=
=
[ep)
D
=
D
=
fo
—t
o
D
kel
-
D
@
D
-
D
=
o
D
(=)
=
=
fou ]
o
-
N
(e}
=
N~—
mz
>

o
SN0 F, ZeSANST. Telm A, R DS FAE A ol
A4 F, Fx fagozRE sbpelvle] WelE ERYeT. W

)\01—

[ez]
M
ot ZelrI el el ol HES 8% We] AE

el ok, 7709 =" Fx gk~ (KIT D816V, EGFR G719S, EGFR T790M, EGFR L858R, KRAS G13D, KRAS
G12D, NRAS Q61K)°] 91| 0o EXHWE ] Ak, 2709 th& Wols AA =, = 200 Mdd 443 4
tlololr=2 oA = o] glT},

HEE 918, gDNAE A7)sh o] xgaAeglon, 10ngﬂ B7) ZobAzE gDNA= 9g3h glo] e 2
Mol Zolgh ZElarEdlLEto]= AdollA A Wole] g91S aelA] FOowA, AvkAl #ol wel EupE
FHEZ AIEAY gelBEy 75S St 2E /\]i“ T, Fx g o g2 REH S0bp o] WolE thA
2393 & 432 = 210 Yl 7Y dF¥ Fx 3823 (KIT D816V, EGFR G719S, EGFR T790M,
EGFR L858R, KRAS G13D, KRAS G12D, NRAS Q61K)o] 1A 0o ZZEH®Ho| stk T& X0 & ¥ol&2 o4
HA grokar, ol UiF-E AlEAY oF wWEY JFsAdel vk, & 208 AAstEd AHEE Wl Ak o
Ao & 219 A xHF ALY el dERHA Erh v o (] 5% mvh) g Edwol

rlr

F_EL
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[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

AN 10: GC 24 ¥ 7] EE9 £

10nge] ZS-utx1e]d gDNA(150bp, Multi-Gene Multiplex reference DNA, Horizon)E 2] 5049} o] &

TEAZIAL, AlDAEta, WHeol-iAd 2-ZYwE Y SEel= g1 IH(FHSH)E ol&ste] EAsSIH.

219 G WEEE Z2e Ade F5 22 gt & 220 Yepd upe) o] Tz ZEREIT
|

]lao.

oo &
o
L o
=
s
e
o
1
M
2
a1
2 K
=
n
Y
N
i
e
(K
9,
=2
o
X
i
il
rlo

ot ofy
o2
«,
R
r
r
2
o,
N

ol2x B¥Hr}l ¢ =r}. Newman et al. (2014' Nature Medicine, (20):548-54)2 32ng94 cfDNA
o cfDNA A8 GC &% £X7F o] &4 X9 AR SS Bausigld. oA 71 5 &
A

3L, AlFEdE cfDNAOl disl] DNA Z7] £X & H7Issid. = 23] ek
sh gol, AR Al o8] FAFE WA dole] Pxe] WA oF 150-180bpel™, ol cfDNAS] M

AAd 11 5F 449 37t

Ao 5o wet 9EstEa SEE 10719 AHEe] PR 23S SEHA] &2 F3F DNA (12878 Al EFZH-E 9]
gDNA, Coriell Institute)$} H]&FFTh, 10nge] X5 3% DNA e ST AHES 7 A3 gPCR ¥H-S 93
AREEIR A, Aw FE oih] SF AR A AR o5 nj&s A T 240 vERG mpo} o,
Zrzke] PCRO] W& 2vf W3} oljo]m | o] FXE DNA Ak We] o5 RAE9 77t FFHA &
Z DNA®} of$- fAlsltlhe AS AASCE. 67) A AF(BRAF, cKIT, EGFR, KRAS, NRAS, PISKCA)ZH-E 10%¢]
PCR Z&}o]M & MdA st vl
AA ] 12: DNA ©HS FF F&9] FF
4ol Rt (FA1-4) D 199 AL PERLOEZRE cfDNAS T8t X5 DNA (gDNA, Multi-Gene
Multiplex Hor1zon)E oF 150bp WH o Z ZSIA AT, DNAE A IA]7| F-2H9 Zelo|HE o] L3l
FTEAZT. E 7S FF% Bk U2 g=EE DNAY <, B S o] AdE DNAS & RojErh. 7HY 2
AMZE (0.4ng)ol i frofmsh S3Fo] dojxon, BE MEES Aolx 6000 FZFHHArt.

X7

=43 4E (ng) & (ng)
oeDNA 10 6100
eDNA 4 6880
eDNA 2 5700
oeDNA 1 5760
oeDNA 0.5 3280
cfDNA 717 gl= 7 0.4 6240
cfDNA 7} 1 4 13800
¢fDNA 37} 2 3 9480
cfDNA 37} 3 3 7840
cfDNA 37} 4 1 3180

AA A 13: & A9 fDNAZRE A-HE EdWHo|Y HE

A 1014, cfDNAS Q3. 98 golAlo]d HAE A2 PR FHOAM AFsArt. 4 ng-10ng
cfDNAZ 12 pl19 H3 2 PCR FHo| J3NEsdtt. DNAZ 96Tl 30%7 tamu o, PCR FEE €2 4
oA 28zF WZAXNZTE. FolAold A (2 ulY 10X CircLigase ¥, pl 5 M #E!, 1 pl 50 mM
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[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

SE54d 10-2379877

MnCl2, 1 wul CircLigase I1)E ZF FHo| Jrtstar, w28 PCR 7]7] AollA 60TCoA 16A1%F EoF
A,

GA 2014, eol el WS Aeste] ehol ol AnA e A DNAZ AASGT. 1ul airEeold =
2~ (NEB M0206S, M0293S; Exol 20u/pl : ExpIIl 100u/ul = 1:2)E Z} {FEo| Brlslar, &3star, PCR 717]
oA 37°ColA 3087+ AT o] Akt

SA 3olA, Wy wES 9jd) dr] gholAleld whgS AASIITE. A7l eolAleld AHES &3l Clean &
Concentrator(Zymo Research)& ol&3to] AAlstdet. AihwEedotAl A8 F A3 9230 ule 10mM Tris,
100 plol g2lar Ag ¥, 400 ple9 100% oe2)E 7] gholAleld whgo Rrlsta, &3star, 71
SAAAT, Ao]R-~3 AYPS 2YSkaL, 10,000xg ZHl A 3027 SHAAAT. AHE 750 ple] DNA AlA
W2 AFsar, 14,000xgol A 187F YAtk DNAS 10,000xg 2ol A 3027 A4 98] 15 n
19] 10mM Tris® & A7,

A 40l A, DNAE F2H9 Zglelde] 93] FEHAIFHY. dA Aw FZ (W6A)S Ready-To-Go Genomiphi V3

DNA 5% 7]E (GE Healthcare)& ©]-4-3}o] ?%ﬂ%ﬂ 10 n1e) AL eelAeldE 10 i) 2x WA v
o EHeRL, 95T 3Rk Lol AR e, AF Al 4T AT 20 wlel WAE DNAS HGA
Tal-u) o] Rrbsta, AMZS 30T 1.547F EoF olFuold & 65Tl A 1087 Bt sia At

A 5l A, AT SF "J‘j% Agencourt AMPure XP A (1.6X) (Beckman Coulter)Z o]g&3}e] A3 3% th.
30 pl9 10mM Tris 2 80 plel AMpure HIEE 20 ple9 WGA ¥H-3o| H7lslgict. A7) EIES A2 A] 28

Z}°%ﬂﬂ@ﬂ%ﬂ.wﬂéxwii%Eﬂ%ﬂ$ﬂ,%?P° Wolstgich. AEe AAse] Mz,
ZE 200 ple AN (80%) = 23] MAH3}aL, 53k &7] dZFskal, DNAE 200 ule] 10mM Tris pH 8.00.2 &
SREEY

Al 6ol A, WGA DNAS whdstAZith. 130 nl WGA 2HES Covaris S220 Z&3A2]7]E o] &3to] &3k 8t
o] oF 400 bpe] @ A7|E F5IATH. Covaris 5220 AL s7)e} 2otk AA YA—=140W, T4 A
=10%, W=E 3 AlelE= 200, g A7F=55%.

A 7oA, AES gPCRON &l AZerginh. golAlold 98] 1/10 2 golAlold AHES glolAlold &8
=437 98] 3ukE o7 gPCR WSS 98] AL&skth. 10nge] = gDNA (12878 A|22F)¢} A 10nge] &
sk WGA AHES gPCRAl A3l = XA vl &S SHSIATE. 952 5 nl19 2x vk2H ¥ 2 (TagMan Fast
ymMA PCR wl2AE 2]~ (2x), Applied Biosystems; Evagreen dye, Biotium), 0.5 ule =gtolw (5 ul),
1.2 ul9 HO, 10 ule DNAR FAEHUTE. TZ& 3l7] Z2ao| mep agskglrt: 95TA 28, 4

[95C, 10%; 60T, 20%19] 40 Alel=

o o

A 8ellA, AAA golBdelE T35t KAPA Hyper Prep 71E (KK8500) H& 33 PCR golH#g& 2t
KAPA glolBelg] A% 7]E (KK8200)Z ©]-&3&}o] 500-1000nge] ZSubAe]ld SZE DNAZYE Al glo]
g E AT oHE golAlo]d (Iul AHE HF s%E ©]&st) S AxAte] ZrEZ na} Ax
staith. A7) golAloldd AtEel ofHE golAloldd A=A, 30 ul (0.3x)2] 20% PEG 8000/ 2.5M NaCl &<
100 ple] A gto] Aol e A& HIulelgivh. =g A7) gtolAloldd AHEd HA 3] st A
ANA 15%F QIFFHleldatlth. 1E]al v, 7] AV FEE wjrhA] v =g A4 HellA EFEgI. 1
WA, 130 nle] e S Ampure XP HI=E o] &3te] A7] AES T AES AEE ZHER
1% 20 nl9 Ampure XP W= (0.5x)E H7FsFt). gholAlo]Ad® AbEo] oA H|=o] ¥3 Y 200 pl
80% olet&2 23] A3, 1E]a A, geolAleldE AES AFEAIZIAL 20 ul EB WA S A .
7] el 2 AA Z 20 pl FolAlolAFE AHES 25 pl 2x KAPA HiFi Hotstart ready %12 2 5 ul 10 p
M P5+P7 Z2}o]m (5'CAAGCAGAAGACGGCATACGA3', 5'ACACTCTTTCCCTACACGACGCTCTTCCGATCT3')ell ¥-7}sle] &b7] <=
3l X2 AL o] fele] Y] go|HHEE ZEA|IZATH 98T, 45%; (98T, 15%; 60T, 30%; 72T, 30%)<

rroe

l

0

o M rjo o
N

5 AbolE; 72T, 60x. TFE golHegE 20xZ A3 & AFS 93] dH 47 e ST (29
7 H) Aol 24ty A =17] A7) (Sage ScienceZH-E]9] Blue Pippin prep)E E3] F7F3Q =17] A

S sl

A 9ol A, AJAA glo]lB 8 2]S xGEN Pan—Caner Panel v1.5, 127908597 (IDT)ZH-Eo] ZEBHE o] &3 X &
238 EZo o8] AT WA 10014, A7) gelrEalS 1000xe] HFE Zol®, HiSeq 2500014 A7
=

ox [T
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[0245]

[0246]

[0247]

[0248]

[0249]

SS=S0l 10-2379877

A 1104, AR HolHE Akl Wolg dAstgith. Wo] WS Wol2A Agd 279 Fold Eela

Y elel=(d A, dolgt HEFol o) & ] 17} & =2 3

Fatsich. 8 7HA AAE EARel7t HEHMAL, olEL

Mutations in Cancer))ollA] = =

ANIL, o= Yol vrs o o] AxHY H2 RIFPEE
hya

thekdl Eddolel A& Ay ¥ 89 veht 9tk

Z 8
EoH0| Sl
- = -
e - ;Wh Eito| MEoMel v
T

M= FGFR2 V1911 0.20%
M= NRAS Q61K 0.20%
M= CTNNB1 S37F 0.10%
M= BRAF VG600E 0.10%
M= BRAF V600M 0.05%
odto} PIK3CA H1407L 53%
Sdiot LIFR S679L 0.60%
Sdiot KRAS G12D 0.60%
outo} ATM R2993* 0.30%
outo} ATRX S618F 0.10%
HMEIM AR T340A 6.40%
HMEIM SPOP F133L 3.30%
SER BRAF V600M 1.10%
HMEIM NSD1 R1557C 1.00%
HMEIM SF3B1 K700E 1.60%

ES S KRAS G12v 1.70%

7578176C>T
H|E TP53 (&E2H0|2 SOH| 0.5%
E0|K)

Ao 14: FFPE MEZHE JE| S92 FX DNAZRE FEd Eduie] AE

AzZAFe] X2 EF(Covaris truXTRAC™ FFPE DNA 7]1E)e] wa}t A= Horizon FFPE-multiplex (HD200)=%-E]
DNAS ZZ35}9ith. 130 pl FFPE gDNAZS Covaris $220 ZS9A 87| o] &3] &9 g sle] oF 150 bpY
94A 3712 535190 (Covaris S220 A 93 JAF=E=175W, =4 A5=10%, HAE G Alo]Z= 200, A7
A ZF=430%). 11 pl ¥3¢ 50 ng DNAZ 95ColA 30% =<t WAA AT, 10.5 ul B0, 2.5 pl 7FokAl ¥
¥ (NEB B0202S), 2 1 pl T4 ZglFZd QElo]= 7)1tolAl(NEB M0201S) S H-7balgich. ¢14ksE 93 v
37°CoN A 3057 Qo] Mgt

g}o]

<
T

(s
=i

A

>

e

w "
N

5k t}2, 223l Clean & Concentrator(Zymo Research)E o]&3&to] AA3tAtt. NAafFE ot
g w2(30 ulel 10mM Tris, 100 plo] e AF Bl¥, 400 ulel 100% Ne-<)S A7) gho]
Aol whgoll Frhstar, EEzo] o Egtetal, 7HEA AT, BES AolR-23 A =ddaL,
10,000xg Zell A 3023t SAZAT. A 750 w1 DNA AIH Piul= AlHSaL, 14,000xgo A 1327 A4
H#)algith. DNAS 10,000xg 2ol A 3027 YAEEste] 15 pl19 10mM TrisE o] &3te] &e]AATh.

o] A3

2o
&2
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[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

S=S0l 10-2379877

MES F7F Alsta AAle 13049 ©A 5-119 wel E248¢ivh. A3 & 9ol 8.9k= o] 9lr}. Horizon®]
Uz EdWol BT DNAYIA L] 97 EdARiole] BAIE o Ao o3 igfqo® FA 8 ¥A DNAS 2 #of
T 6008 S7FeFaAt.
X9

|t Eoido| | CHYUKHRIIE SYE YRR YIS

BRAF p-VOOOE 10.5% 8%

KIT p.D816V 10% 9.4%

EGFR p.L858R 3% 4%

EGFR p.T790M 1% 1%

EGFR p.G7198 24.5% 14%

KRAS p.G13D 15% 9.1%

KRAS p.G12D 6% 5.4%

NRAS p-Qo61K 12.5% 8.3%

PIK3CA p-HI1047R 17.5% 14%

A 15: ¢ EdWo] AEF gDNA HEHZRE A-HE EdH|Y F

ol AAleell A, Z&utAeld A5 DNAS gl Aol d A HE
SFATE. &= 257 o] el dlE oA gt

BRAF V60OE E¢WolE 3ol S ME A ZLFE SK—mel-28 (ATCC)EF-E]Y] gDNAS % gDNA (12878 Coriell
Institute)®} £33}o] 1% BRAF V600EE FA G T, DNAS A Ao 14049} o] ZxSuA g sle] ¢F 150bp2]
dH 372 55T, 11 ul ¥9¢ 100 ng DNAZ 95Tl 30%7F WAAZY. 10.5 ul 00, 2.5 nl

#7 oAl B3 (NEB B0202S), 2 1 ul T4 Z@wZele]l= 7)vpolA] (NEB MO201S)S H-7}8k & 37ColA]
30&-7F fHo] dEte] DNAS QIAHSA|FH T,

2S5 223 Clean & Concentrator (Zymo Research)E o] &3le] AAIsISY. o] AL diawEE oA A7 &

w2 (25 plo 10mM Tris, 100 plel g A% W3, 400 ple 100% oNEe-e)E A7) golAlolAd vh-s
F7tete s 2T, ol EYzd o5 £3stn JPEAl IHAAAT. AolR-2A AYPE 295t
10,000xg Z3oll A 3037 | -AAIZ1aL, 750 p 12 DNA A& W3 Z A sta, 14,000xgol A 1823 L4225
t}. DNAZ 10,000xg ZIFoll A 30% w<F 9AEZS ] 15 pl1ol 10mM TrisZ &A1 H .

glolAlo] A A1 71 7] &, 4 ul F39 6ng DNAZS 0.45 pl 10x ¥¥r B3 ¥y (Enyzymatics), 0.05 ul dNTP
256mM, 0.5 pl ATP 10mM, 29k EF &4 w2 (Enyzymatics), % T4 g]7Fo}A] 2000 unit/p 13 &33+5ic}.
d7] dhe& 25ColA 303 elHlold ¥, 75TelA 2083t AFwlolAskdtt.
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Ready-To—Go Genomiphi V3 DNA <% 7]E (GE Healthcare)E o] &3l A Aw FZES P339, 8 ule
HO 2 10 ple AAR gdolAolAdE 10 ule 2x WA v =3egtt. DNAS 95T oA 387 WAAZ t

S, de flelA 4TE YAk, 20 plol WAE DNAE WGA Ze|-ulzef] F7bstar, 30ToA 1.5417F &2k
Qlitulold % 65TCA 107 23

aga A, A7) FZ k28 Agencourt AMPure XP A A (1.6X) (Beckman Coulter)E o]&3le] A& 3F3c).
30 plel 10mM Tris 2 80 ple AMpure HIE=Z 20 pl¢ WGA whgo] B71slit). o]& A2o|x 287 <174
oAU, AV FHE A4 A= Ao Fa, 287F Aol A, A5 AS AAsY HF L. HE=E
200 pl9 oEre (80%)Z 23] M e, 587 Tr|AZESTE. DNAZ 200 119 10mM Tris pH 8.00.2 &
A AT, 283 YA, 130 pl WeA AFES Covaris $220 2S9AE]7)E o] &38te] G sAA oF 400 bpo]
A 712 5539 (Covaris $220 AA: 93 YAFE=140W, &4 A5=10%, W2E G Alo]Z= 200, Ag A
7h=55%).
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E W] E BioRad Prime PCR ddPCR E¢Wo] HE E4S o] &3te] ddPCRAl 98] AESAT. EdWo-AE
ddPCR ®F$-S 2204 PR FEHIA =t} (80ngel ZZF DNA, Z2Ho] that 10 plel 2x ddPCR F¥9 =
ul19 20x 3% (BRAF V60OE, BioRad) =Z&}e]™ (9 uM)/ZZH (FAM; 5 pM), 1 ple 20x oFAE =gt

=
(9 uM)/ Z2H (HEX; 5 pM), 8 ple DNA AZ(50 ng)). A7) WS 5217 &<+ vy o8 &3 o}
S, EEY ARV SEFA AT (K200 =FEU AG7|E olgste] =EEUS AMAAF|I, 96-9U PR Z
O ER &7, 3}7] PR TR :WE o] &3le] ZEXAAT: 95T, 10%; [94T, 30%, 55C 1819 40 Abo]Z;
98C, 10%. PCR §H% ZHOES QX200 =5 AE7|2 &4 23S A=etodct. 912 DNA 7]Z%3}o], BRAF
V6OOE EARiole] o|Z¥ W= 19%0th. o] ghejAlold 9 FF #A | oJ&], o] Wik Moz {fx¢ vt
W (ddPCR B4l uwhe} 1.41%), DNAS] ke <k 2008 Z7}shgict.
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SEQUENCE LISTING
<110> ACCURAGEN, INC.

<120> COMPOSITIONS AND METHODS FOR DETECTING RARE SEQUENCE VARIANTS
<130> 47608-701.601

<140> PCT/US2014/069848
<141> 2014-12-11

<150> 62/010,975

<151> 2014-06-11

<150> 61/987,414

<151> 2014-05-01

<150> 61/914,907

<151> 2013-12-11

<160> 174

<170> PatentIn version 3.5
<210> 1

<211> 10
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<212> DNA

<213> Unknown

oin
1]
Jm
el

<220><223> Description of Unknown: HBB oligonucleotide

<400> 1

cagctaccat

<210> 2
<211> 10
<212> DNA

<213> Unknown

<220><223> Description of Unknown: HBB oligonucleotide

<400> 2

caggtaccat

<210> 3

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 3

caagcagaag acggcatacg a

<210> 4

<211> 33

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

primer
<400> 4
acactctttc cctacacgac gectcttecga tcet
<210> 5
<211> 23
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence

10

10
. Synthetic

21
. Synthetic

33
. Synthetic
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primer
<400> 5
gctttgaget gttetttgte att
<210> 6
<211> 24
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

primer
<400> 6

tttaattgtg tggaagatcc aatc

<210> 7
<211> 21
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

primer
<400> 7
ctttctcacc ttctgggatce ¢
<210> 8
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

primer
<400> 8
ccatcacgta ggcttectg
<210> 9
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223

> Description of Artificial Sequence: Synthetic

primer

oin
1]
Jm
el

23
Synthetic

24
Synthetic

21
Synthetic

19
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<400> 9

gacatagtcc aggaggcagce

<210> 10

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 10

aagcgacggt cctccaag

<210> 11

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<

400> 11

agtacgttcc tggctgece

<210> 12

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 12

atccacttga taggcacctt g

<210> 13

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 13

oin
1]
Jn
el

20
. Synthetic

18
. Synthetic

18
. Synthetic

21
. Synthetic
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tctcgetgge agggattce

<210> 14

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 14

aactttgggce gactatctgce

<210> 15

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 15

ttggagtctg taggacttgg ¢

<210> 16

<211> 21

<212> DNA

<213> Artificial Sequence

<220

oin
1]
Jm
el

18

. Synthetic

20

. Synthetic

21

><223> Description of Artificial Sequence: Synthetic

primer

<400> 16

ctgctgtggg atgaggtact c

<210> 17

<211> 22

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 17

catggaatgc ttgtaccaca tc

21

. Synthetic

22
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<210> 18
<211> 23
<212> DNA

<213> Artificial Sequence

oin
1]
Jm
el

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 18

cagtttgaac agttgtctgg atc
<210> 19

<211> 23

<212> DNA

<213> Artificial Sequence

23

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 19
tgtttctgect aacgatctct ttg
<210> 20
<211> 23
<212> DNA

<213> Artificial Sequence

23

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 20

caggaaatcc catagcaata atg

<210> 21
<211> 25
<212> DNA

<213> Artificial Sequence

23

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 21
gctttgaatc caaaaacctt aaaac

<210> 22

25
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<211> 26

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:
primer

<400> 22

tacagtacat tcatacctac ctctgc

<210> 23

<211> 22

<212> DNA

<213> Artificial Sequence

<220

oin
1]
Jm
el

Synthetic

><223> Description of Artificial Sequence: Synthetic

primer

<400> 23

aaaggatatt gtgcaactgt gg

<210> 24

<211> 23

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:
primer

<400> 24

ccatagaaat ctagggcctce ttg

<210> 25

<211> 24

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

primer

<400> 25
ccagatgatt ctttaacagg tagc
<210> 26

<211> 20

26

22
Synthetic

23
Synthetic

24
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<212> DNA

<213> Artificial Sequence

oin
]
Jm
el

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 26
gaacttgtct tcccgtegtg
<210> 27
<211> 22
<212> DNA

<213> Artificial Sequence

20

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 27

tctggtcctg gtatgaagaa tg

<210> 28
<211> 23
<212> DNA

<213> Artificial Sequence

22

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 28
gctctatact gcaaatgcta tcg
<210> 29
<211> 21
<212> DNA

<213> Artificial Sequence

23

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 29
ttggagaaaa gtatcggttg g
<210> 30
<211> 23
<212> DNA

<213> Artificial Sequence

21
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<220

omn
1]
Jm
el

><223> Description of Artificial Sequence: Synthetic

primer

<400> 30

tggtgttaca gaagttgaac tgc

<210> 31

<211> 22

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 31

aagagtgcct tgacgataca gc

<210> 32

<211> 23

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

primer

<400> 32

cctgactcag actgacattc tcc

<210> 33

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 33

atgttccgag agctgaatga g

<210> 34

<211> 22

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

23
. Synthetic

22
. Synthetic

23
. Synthetic

21
. Synthetic
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primer
<400> 34

ttaaaggacc agaccagctt tc 22

<210> 35
<211> 22
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 35
cttgggacct cttatcaagt gg 22
<210> 36
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 36
aagcaagcag gacaagaagc 20
<210> 37
<211> 19
<212> DNA

<213> Artificial Sequence
<220

><223> Description of Artificial Sequence: Synthetic
primer
<400> 37
gggacggaac agctttgag 19
<210> 38
<211> 25
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic

primer
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<400> 38

caactacatg tgtaacagtt cctgc

<210> 39

<211> 24

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

primer

<400> 39

gtggagtatt tggatgacag aaac

<210> 40

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 40

tgctcagata gcgatggtga g

<210> 41

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 41

ctgtgcaget gtgggttga

<210> 42

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 42

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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aagtctgtga cttgcacggt c¢ 21
<210> 43
<211> 21
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 43
cctgtcatct tctgtcectt ¢ 21
<210> 44
<211> 21
<212> DNA

<213> Artificial Sequence
<220

><223> Description of Artificial Sequence: Synthetic
primer
<400> 44
aagacccagg tccagatgaa g 21
<210> 45
<211> 23
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 45
ctgctettgt ctttcagact tcc 23
<210> 46
<211> 24
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 46

ctctgagtca ggaaacattt tcag 24
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<210> 47
<211> 23
<212> DNA

<213> Artificial Sequence

oin
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Jm
el

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 47
aaagcaattt ctacacgaga tcc
<210> 48
<211> 23
<212> DNA

<213> Artificial Sequence

23

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 48

attaaacagc atgcattgaa ctg

<210> 49
<211> 20
<212> DNA

<213> Artificial Sequence

23

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 49
aaattcccgt cgctatcaag
<210> 50
<211> 18
<212> DNA

<213> Artificial Sequence

20

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 50
atggccagcg tggacaac
<210> 51

<211> 19

18
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<212> DNA

<213> Artificial Sequence

<220

><223> Description of Artificial Sequence:
primer

<400> 51

tgtccgggaa cacaaagac

<210> 52

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 52

tggcagccag gaacgtac

<210> 53

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

primer

<400> 53

aacaccgcag catgtcaag

<210> 54

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 54

aagtggatgg cattggaatc

<210> 55

<211> 19

<212> DNA

oin
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Synthetic

19
. Synthetic

18
. Synthetic

19
. Synthetic

20

- 143 -

10-2379877



<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 55

cctggagaaa ggagaacgce

<210> 56

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 56

agttccgtga gttgatcatc g

<210> 57

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 57

acttctaccg tgccctgatg

<210> 58

<211> 19

<212> DNA

<213> Artificial Sequence

<220

on
Ju
Jim
Qi

. Synthetic

19

. Synthetic

21

. Synthetic

20

><223> Description of Artificial Sequence: Synthetic

primer
<400> 58
cacagcaggg cttcttcag
<210> 59
<211> 21
<212> DNA

<213> Artificial Sequence

19
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<220><223> Description of Artificial Sequence
primer

<400> 59

catgggcaac ttctctgttt ¢

<210> 60

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

primer

<400> 60

aaactgatgg gacccactcc

<210> 61

<211> 24

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 61

aggagatatc aagaggatgg attc

<210> 62

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 62

tcctgcagaa agacttgaag g

<210> 63

<211> 25

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

. Synthetic

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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primer
<400> 63
ggattcaaag cataaaaacc attac
<210> 64
<211> 28
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

primer
<400> 64
tatgttgtat aacttaaacc cgatagac
<210> 65
<211> 21
<212> DNA

<213> Artificial Sequence

<220

oin
]
Jm
el

25

Synthetic

28

><223> Description of Artificial Sequence: Synthetic

primer

<400> 65

ttgaagacca taacccacca ¢

<210> 66

<211> 24

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 66

aagtaaggac cagagacaaa aagg

<210> 67

<211> 22

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

primer

21

. Synthetic

24

. Synthetic
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<400> 67

ggattataga ccagtggcac tg
<210> 68

<211> 23

<212> DNA

<213> Artificial Sequence

omn
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el

22

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 68
catgtacttt gagttccctc agc
<210> 69
<211> 21
<212> DNA

<213> Artificial Sequence

23

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 69

caggaccaga ggaaacctca g

<210> 70
<211> 25
<212> DNA

<213> Artificial Sequence

21

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 70
cgtgcagata atgacaagga atatc
<210> 71
<211> 26
<212> DNA

<213> Artificial Sequence

25

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 71

ggtcagttaa attaaacatt ttgtgg

26
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<210> 72

<211> 25

<212> DNA

<213> Artificial Sequence

<220

><223> Description of Artificial Sequence:
primer

<400> 72

gatgttagtg acaatgaacc tgatc

<210> 73

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 73

tcttgcctac geccaccag

<210> 74

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

primer

<400> 74

caggcccttc tgtcttgaac

<210> 75

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 75

gaacatctcg aagcgctcac

<210> 76
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Synthetic

25
. Synthetic

18
. Synthetic

20
. Synthetic

20
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<211> 26
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

primer
<400> 76

ttatggtata agttggtgtt ctgaag

<210> 77
<211> 24
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

primer
<400> 77
agaggtccca agacttagta cctg
<210> 78
<211> 21
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

primer
<400> 78
gettgettac ctegettagt g
<210> 79
<211> 22
<212> DNA

<213> Artificial Sequence

<220

oin
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el

><223> Description of Artificial Sequence: Synthetic

primer
<400> 79
ttccgtecca gtagattacc ac
<210> 80

<211> 23

Synthetic

26
Synthetic

24
Synthetic

21

22
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<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 80
catgtagttg tagtggatgg tgg
<210> 81
<211> 21
<212> DNA

<213> Artificial Sequence

23

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 81

atactccaca cgcaaatttc ¢
<210> 82

<211> 20

<212> DNA

<213> Artificial Sequence

21

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 82
ctatctgagc agcgctcatg
<210> 83
<211> 18
<212> DNA

<213> Artificial Sequence

20

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 83

gcaggtcttg geccagttg

<210> 84
<211> 20

<212> DNA

18
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 84

tgtcccagaa tgcaagaagc

<210> 85

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 85

gatgacaggg gccaggag

<210> 86

<211> 21

<212> DNA

<213> Artificial Sequence

<220

oin
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el

. Synthetic

20

. Synthetic

18

><223> Description of Artificial Sequence: Synthetic

primer
<400> 86
tgggtcttca gtgaaccatt g
<210> 87
<211> 21
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence
primer
<400> 87
gagcagaaag tcagtcccat g
<210> 88
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence

21

. Synthetic

21

. Synthetic
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primer

<400> 88

gctcgacget aggatctgac
<210> 89

<211> 49

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 89

gttcagagtt ctacagtccg acgatcgctt tgagectgttc tttgtcatt

<210> 90
<211> 50
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 90

gttcagagtt ctacagtccg acgatcttta attgtgtgga agatccaatc

<210> 91
<211> 47
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 91

gttcagagtt ctacagtccg acgatccttt ctcaccttct gggatcc

<210> 92
<211> 45
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer
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<400> 92

gttcagagtt ctacagtccg acgatcccat cacgtagget tcctg

<210> 93

<211> 46

<212> DNA

<213> Artificial Sequence

<220

><223> Description of Artificial Sequence: Synthetic
primer

<400> 93

gttcagagtt ctacagtccg acgatcgaca tagtccagga ggcagce

<210> 94

<211> 44

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 94

gttcagagtt ctacagtccg acgatcaagc gacggtcctc caag

<210> 95

<211> 44

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 95

gttcagagtt ctacagtccg acgatcagta cgttcctgge tgcec

<210> 96

<211> 47

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 96
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gttcagagtt ctacagtccg acgatcatcc acttgatagg caccttg

<210> 97

<211> 44

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 97

gttcagagtt ctacagtccg acgatctctc gctggcecaggg attc

<210> 98

<211> 46

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 98

gttcagagtt ctacagtccg acgatcaact ttgggcgact atctgce

<210> 99

<211> 47

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 99

gttcagagtt ctacagtccg acgatcttgg agtctgtagg acttgge

<210> 100

<211> 47

<212> DNA

<213> Artificial Sequence
<220

><223> Description of Artificial Sequence: Synthetic
primer
<400> 100

gttcagagtt ctacagtccg acgatcctge tgtgggatga ggtactc
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<210> 101

<211> 48

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 101

gttcagagtt ctacagtccg acgatccatg gaatgcttgt accacatc

<210> 102

<211> 49

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 102

gttcagagtt ctacagtccg acgatccagt ttgaacagtt gtctggatc

<210> 103

<211> 49

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 103

gttcagagtt ctacagtccg acgatctgtt tctgctaacg atctctttg

<210> 104

<211> 49

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 104

gttcagagtt ctacagtccg acgatccagg aaatcccata gcaataatg

<210> 105
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<211> 51

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 105

gttcagagtt ctacagtccg acgatcgctt tgaatccaaa aaccttaaaa ¢

<210> 106

<211> 52

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 106

gttcagagtt ctacagtccg acgatctaca gtacattcat acctacctct gc

<210> 107

<211> 48

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 107

gttcagagtt ctacagtccg acgatcaaag gatattgtgce aactgtgg

<210> 108

<211> 49

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 108

gttcagagtt ctacagtccg acgatcccat agaaatctag ggcctcttg

<210> 109

<211> 50

<212> DNA
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<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 109

gttcagagtt ctacagtccg acgatcccag atgattcttt aacaggtagc

<210> 110

<211> 46

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 110

gttcagagtt ctacagtccg acgatcgaac ttgtcttcce gtcegtg

<210> 111

<211> 48

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 111

gttcagagtt ctacagtccg acgatctctg gtcctggtat gaagaatg

<210> 112

<211> 49

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 112

gttcagagtt ctacagtccg acgatcgctc tatactgcaa atgctatcg

<210> 113

<211> 47

<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 113

gttcagagtt ctacagtccg acgatcttgg agaaaagtat cggttgg

<210> 114

<211> 49

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 114

gttcagagtt ctacagtccg acgatctggt gttacagaag ttgaactgc

<210> 115

<211> 48

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 115

gttcagagtt ctacagtccg acgatcaaga gtgccttgac gatacagce

<210> 116

<211> 49

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 116

gttcagagtt ctacagtccg acgatccctg actcagactg acattctcce
<210> 117

<211> 47

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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primer

<400> 117

gttcagagtt ctacagtccg acgatcatgt tccgagagct gaatgag

<210> 118

<211> 48

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 118

gttcagagtt ctacagtccg acgatcttaa aggaccagac cagctttc

<210> 119

<211> 48

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 119

gttcagagtt ctacagtccg acgatccttg ggacctctta tcaagtgg

<210> 120

<211> 46

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 120

gttcagagtt ctacagtccg acgatcaagc aagcaggaca agaagce

<210> 121

<211> 45

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer
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<400> 121

gttcagagtt ctacagtccg acgatcggga cggaacagcet ttgag

<210> 122

<211> 51

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 122

gttcagagtt ctacagtccg acgatccaac tacatgtgta acagttcctg ¢

<210> 123

<211> 50

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 123

gttcagagtt ctacagtccg acgatcgtgg agtatttgga tgacagaaac

<210> 124

<211> 47

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 124

gttcagagtt ctacagtccg acgatctgct cagatagcga tggtgag

<210> 125

<211> 45

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 125
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gttcagagtt ctacagtccg acgatcctgt gcagetgtgg gttga

<210> 126

<211> 47

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 126

gttcagagtt ctacagtccg acgatcaagt ctgtgacttg cacggtc

<210> 127

<211> 47

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 127

gttcagagtt ctacagtccg acgatccctg tcatcttctg tccectte

<210> 128

<211> 47

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 128

gttcagagtt ctacagtccg acgatcaaga cccaggtcca gatgaag

<210> 129

<211> 49

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 129

gttcagagtt ctacagtccg acgatcctge tcttgtcttt cagacttcc
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<210> 130

<211> 50

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 130

gttcagagtt ctacagtccg acgatcctct gagtcaggaa acattttcag

<210> 131

<211> 44

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 131

ccttggcacc cgagaattcc aaaagcaatt tctacacgag atcc

<210> 132

<211> 44

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 132

ccttggcacc cgagaattcc aattaaacag catgcattga actg

<210> 133

<211> 41

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 133

ccttggcacc cgagaattcc aaaattcccg tcgctatcaa g

<210> 134
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<211> 39
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

primer
<400> 134
ccttggcacc cgagaattcc aatggccagce gtggacaac
<210> 135
<211> 40
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

primer
<400> 135
ccttggcacc cgagaattcc atgtccggga acacaaagac
<210> 136
<211> 39
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

primer
<400> 136
ccttggcacc cgagaattcc atggcagcecca ggaacgtac
<210> 137
<211> 40
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

primer

<400> 137
ccttggcacc cgagaattcc aaacaccgca gcatgtcaag
<210> 138

<211> 41
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 138

ccttggcacc cgagaattcc aaagtggatg gcattggaat ¢ 41

<210> 139

<211> 40

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 139

ccttggcacc cgagaattcc acctggagaa aggagaacgce 40

<210> 140
<211> 42
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 140
ccttggcacc cgagaattcc aagttccgtg agttgatcat cg 42
<210> 141
<211> 41
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 141
ccttggcacc cgagaattcc aacttctacc gtgcecctgat g 41
<210> 142
<211> 40

<212> DNA
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 142
ccttggcacc cgagaattcc acacagcagg gettcttcag 40
<210> 143
<211> 42
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 143
ccttggcacc cgagaattcc acatgggcaa cttctcetgtt tc 42
<210> 144
<211> 41
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 144
ccttggcacc cgagaattcc aaaactgatg ggacccactc ¢ 41
<210> 145
<211> 45
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 145
ccttggcacc cgagaattcc aaggagatat caagaggatg gattc 45
<210> 146
<211> 42
<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 146

ccttggcacc cgagaattcc atcctgcaga aagacttgaa gg

<210> 147
<211> 46
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 147

ccttggcacc cgagaattcc aggattcaaa gcataaaaac cattac

<210> 148
<211> 49
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 148

ccttggcacc cgagaattcc atatgttgta taacttaaac ccgatagac

<210> 149
<211> 42
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 149
ccttggcacc cgagaattcc attgaagacc ataacccacc ac
<210> 150
<211> 45
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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primer

<400> 150

ccttggcacc cgagaattcc aaagtaagga ccagagacaa aaagg

<210> 151
<211> 43
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 151
ccttggcacc cgagaattcc aggattatag accagtggca ctg
<210> 152
<211> 44
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 152

ccttggcacc cgagaattcc acatgtactt tgagttccct cagce

<210> 153
<211> 42
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 153

ccttggcacc cgagaattcc acaggaccag aggaaacctc ag

<210> 154
<211> 46
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer
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<400> 154

ccttggcacc cgagaattcc acgtgcagat aatgacaagg aatatc

<210> 155

<211> 47

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 155

ccttggcacc cgagaattcc aggtcagtta aattaaacat tttgtgg

<210> 156
<211> 46
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 156

ccttggcacc cgagaattcc agatgttagt gacaatgaac ctgatc

<210> 157

<211> 39

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 157

ccttggcacc cgagaattcc atcttgecta cgccaccag

<210> 158

<211> 41

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

primer

<400> 158
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ccttggcacc cgagaattcc acaggecctt ctgtcttgaa ¢ 41
<210> 159
<211> 41
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 159
ccttggcacc cgagaattcc agaacatctc gaagcgctca ¢ 41
<210> 160
<211> 47
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 160

ccttggcacc cgagaattcc attatggtat aagttggtgt tctgaag 47

<210> 161
<211> 45
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 161
ccttggcacc cgagaattcc aagaggtccc aagacttagt acctg 45
<210> 162
<211> 42
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 162
ccttggcacc cgagaattcc agcettgetta cctegettag tg 42

<210> 163

- 169 -

10-2379877



<211> 43
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 163

ccttggcacc cgagaattcc attccgtceccc agtagattac cac

<210> 164

<211> 44

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 164

ccttggcacc cgagaattcc acatgtagtt gtagtggatg gtgg

<210> 165

<211> 42

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 165

ccttggcacc cgagaattcc aatactccac acgcaaattt cc

<210> 166

<211> 41

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 166

ccttggcacc cgagaattcc actatctgag cagcgctcat g

<210> 167

<211> 39
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer

<400> 167

ccttggcacc cgagaattcc agcaggtctt ggccagttg 39

<210> 168
<211> 41
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 168
ccttggcacc cgagaattcc atgtcccaga atgcaagaag ¢ 41
<210> 169
<211> 39
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 169
ccttggcacc cgagaattcc agatgacagg ggccaggag 39
<210> 170
<211> 42
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
primer
<400> 170
ccttggcacc cgagaattcc atgggtcttc agtgaaccat tg 42
<210> 171
<211> 42

<212> DNA

-171 -
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer
<400> 171
ccttggcacc cgagaattcc agagcagaaa gtcagtccca tg
<210> 172
<211> 41
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

primer

<400> 172

ccttggcacc cgagaattcc agctcgacgce taggatctga ¢
<210> 173

<211> 38

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<400> 173
ccatttcatt acctctttct ccgcacccga catagatt
<210> 174
<211> 38
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<400> 174

atctatgtcg ggtgcggaga aagaggtaat gaaatggt
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