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ABSTRACT

Background: Copy number variants (CNVs) account for a significant amount of genetic variation. Since many CNVs include genes
that result in differential levels of gene expression, substantial normal phenotypic variation can be explained. Current efforts are
directed toward a more comprehensive characterization of CNVs that will provide the basis for determining how genomic diversity
impacts biological function, evolution and common diseases in human as well as plants.

Methods: The analytical variability in next generation sequencing (NGS) and artifacts in coverage data along with lack of robust
bioinformatics tools for CNV detection have limited the utility of targeted NGS data to identify CNVs. Literature has the evidence of
development of deep learning-based pipeline that incorporates a machine learning component to identify CNVs from targeted NGS data.
Result: It is believed that combining this with clinical “gold standard” (e.g. FISH) information, the CNV detection could be more
accurate. This would lead to a new research direction, supplementing the existing NGS methods.
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(Coe etal, 2012) | JTSTdhel, Fellfdmdl AT H AT

ERBB2+MET quf —vaaiiq fSuirg=T fhy v ga.siigs.
U7eT WTRiRIT & A=U9 W 1301 ERBB2 31X 1148 MET

AII—AT FHIRVC: ITIRT Y S a1l e
SIS doRor Y 7 (Freeman et al., 2006) | EiE]
IRURS TRIDI | dadl G Sii- Rdied (@1 Rded >
40 kb) BT YAT ST ST AhdT ® | ot Uh <9 #
BIel RUICH (<40 kb) BT UAT o & fory, TH.SM.T.
MR TRIBT ®T AN fHar a1 8| REIR IR
ArqRg—amenRa At el &1 gar e & forg
SN P e 8 (1) A€ SRR fafy, v
P & A9 AR BN & A o+ & fog
AetTgos s S H gRaad R ¥R axell § (2) O
R (MR fafdy, St eiTa wu 9 {9 fhy T A
TR IR IMETRA § (3) wWfere A (TaemR) fafy, i
g IS TATSHE &7 SYANT Bl 2 3R (4) srdeef!
(T os) fafty, oy pifrerarRbhIes U BT 8, foan
TR IR & W & forg ded e & e
T BT AT & (Teo et al, 2012) | I20 VR R, TSI,
TH. ST |9 Pl qax aRved &1 yar amer w2ie
AT 7 FerRifhae Wae™ @ wU § AT ST Fdhdl
2| R ST & [T Sy AT BT ST IRD
AL SRR FgaaRer NG &7 UaT I T S
T Bl AR of ST 2 | BT &1 4, [T & SIIaRye
(Poplin et al., 2016) DI WFARAT T 3 TA.gAHL @R
S Bl bl A & forv fasRid fhar ar o | I8
AR ST TRARAT SHE # S AfT 31 awer o1
TefRfd &RaT 2 | SUaRue TRIdI Uh WMIfdd ol
T3 IOTAT 8 T W.IAGL SN 39 UhR & Sifvfed
IR BT HRRIT ST | Bid PR & forg S
QAT &R far S \adr 2 S gE.UAdn iR wife
IS W e SIfeet 87 o1 31Iye H, (Zhang et al.,
2019) 39 U BT UH AHRIHH IR UG BRI &
7 fegra € 5 AR Ser 9 et Fav dRvew
I TAd) B WEd BY F Bl A B foIw I
Al &1 ST fhar ST AheT B

HGA.d. Bfd S B S AN & HIIA
dUd 9Id Ud Ser¥e ol

89 TS (Zhang et al., 2019) & IEIIT W AT
gga § $19 AT B SUAAT BT FESA | (Zhang
et al, 2019) 7 llumina Nextseq 500 ICHIH & T

duat ST U fhar |ERBB2 & ALUAEL &1 3ghy
ST 16% U MET & HL.UAEL BT AR STHT 2%
off | TASHIGE. U9d WR AERA REddl T &
SN § A dftal o giftifea ik [fea wu
H ol9dt fhar 97| THAME YA, (FISH) aRumAl &
WO ¥, A, difvifes dua & eRie &9 #
ST BhE A Rpeer i 8, gty O/ s
WA, B uififea duet AT 77 | 37T H, HHI: 272
ERBB2 3R 63 MET W.y=.d1—uffifea Huar @ik 1029
ERBB2 3R 1085 MET .UA.d1 &I AHRIHAS AU ©
dR WR T by T |

FHAXS T DAGAYH AR AHATGOIL

3 fafdr & gduery fafdre o9 a1 eRrile o & s
FoRl B AfeFT TIR BT FeAyel B ¥ | g,
e THATE B 40 1YL B T TLIeS P AT Hs 50
0. fofer § fawrfora e Sar 8, g amer @t fdsr
P IAP SISl B dF 10 UL MARAT BT B
TEA W & R® 99 | A @F arel A9d @
TS 7 W A8 R & wu § {1 o 21 ded
JeR | g QR DI g arell dRhdl b1 ST B
forg sqe e a7 & forg Yala favar Sier 2
e FaR SeT AT HigH H HIS[E noise & TUTd BT HH
A B o1y s FR Jfead &1 A fhar 1 |
BaIP fSoITgT

WAL BifeT TEIRYA BT AN & & oI Ua
ST WHID TensorFlow BT START AT AT 2 |
A€, LeNet—5 fSTRI®HT START MNIST ST (LeCun et al.,
1998) B! IHigd B & fory fopam T o, I Aise
BT ST Ny, At o affed w1 & fag
foar T %I W’q TUd  convolutional W Tdh Jopq
OfeiT oRR, USO8 R 3R &1 & aRE A
PGS Tgd BId | Pl A BIeR fSdR BT
AMBR nxn W UE 8 91 HIaeed H n & A9
{3,5,7,9,11,13,15,17,19,21} 3R YfeiT ufshar # n=2 &
AHAT 2| U, T T8 A FSI g5 IR H 1024
JRI=T B 8 3R A9 gl R § 2 =R B 8, S
3MSCYS AR & WU H T8 aliigpd IRl & fb Huel
Ao —diffea g a1 721 | Sroeise A9 &l Ir €{0.3, 0.
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5,07, 0.9, 1.0} TR e fHar AT o, 3iR oR*R &I |
NI TRE ¥ I oI B §re IGT AT | Adam USTRA
BT ST VfSTe—feae—anferrsore™ fafy & wu #
forar a2 | AfT X 1x10—n B wu H FuiRa fear
T § ST&T n 6T |19 {4, 5, 6, 7) 8 DT & | Aisd Bl
30 Tl & 99 A1SS & 1T 10,000 epochs & fofU
gf¥rfera fpar T |

uf3reror 3R i defrse=

HiSeT Pl & Pl Sirae & forg, 272 TSN T~ 3R
1029 TH.SN.H.—-HIfeT ERBB2 WUl Ud 63 TH.I.US.
—ifIfed 3R 1085 THSH.UH —NIfcd MET Huel HedidT
=g {317 77 | ERBB2 ONN Hisel & Ui & farg 223
.57, 0H.—Uif1feq @i 817 UH.SN.UH.—7Ifcd ERBB2
J9eT 3R MET H1L.UA.04. dfed & fofv 51 TA.ShUa.
—uifsifed ofik 867 TASN.UE.—7Ifed MET WUl &T
sWHTe fhar T 2| ERBB2 HUAUA. Hied 3R
MET H1.U9.U4. Afsd & UfeTT & fofv sHen 10 Bies
3R 5 Bles HrA—deisI fhar 1T |

g 99 fag=mn

Zhang SIS = 3194 39 ewdd § RiTer dua 4
AT BT Bl B B {0 U ST AT drguetsd
Uy fhar vd @) &HaT Bl g fAferay &Y emvdr &
|rer AT @1 | (Zhang et al., 2019) §RT Udh a9 ST
af=7 emeRa fafr faefig & 7€ 81 1 sfetse
HiSll Bl HHI &I AU STIE, ERBB2 3R MET W
g 3R uieror fham T ® | Ao, ALuA.
DI DA B H HALTATA. JANRHA 3 AlE ArSaAl
@ Ghlael SI&T <& U AT | giierd W
disce U ARy I ofibed B B THsT Thl ©
IR I fafa= Jduarl I ST T—arertT Afgay § wifeRetgot
IR GG © | AISTl DI &THAT BT JATHT B B o9
YT fhT 1T | 399 BRIV # 3=y fafdrat & arfere
TR UTg S |

ey
75 wdfafed ? 6 e Rferem o gfdew a3
AR fderet # s R # S A1 9fg & v § T

Bl 2 | Mg, e 31 I8 SrRIvomel dea.4n.
DI Mes s A (FISH) & 1T fAdax ik W <&
BTN 3ffd TSh WU I Pict BT H HeTH BT Adbell
21 TA.oN.u. fafdrR oiR g «1f<ir fafdy & i aaeuan
WD IAER W, S 9gd AP &, g ey fFrepret
T ® f B @ SNF B HaR B arel A H B
SR ARUIRT BT IdT T & {7 i T SR
Bl & | Safory, Y A+ urgueng Hidl Far aRee
HT Gl I & ferg HAisaT yAon.od. fafer & fog
U 98 YR Bl Ahdll © | fca: I8 ey fFreprett
T g fe aftia fafr & frogad, faoy wu & s
Rfred &1 gam o= # o= fafdl & dgax weel=
PR 7 AR S AT UIguers Ao 3 AL,
g9 @ Cod oY UH.ATRS.8. Al 3R HIgadl AR |
JER T |

faal &1 caxra: Big T |
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