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( )
1.

/

( )
( )

101.06 10 500 5,000 500 5,000   5,000 1
101.08 10 4,000 40,000 4,000 40,000 35,000 2
102.03 10 10,000 100,000 5,000 50,000 10,000 3
103.01 10 10,000 100,000 6,000 60,000 10,000 4
103.03 10 10,000 100,000 8,000 80,000 20,000 5
104.05 10 10,000 100,000 10,000 100,000 20,000 6
104.07 10 22,000 220,000 10,000 100,000 7
105.01 10 22,000 220,000 13,000 130,000 30,000 8
105.06 10 22,000 220,000 13,910 139,100 9,100 9
105.07 22 22,000 220,000 18,670 186,700 47,600 10
106.11 15.6 22,000 220,000 18,744 187,444 744 11
107.01 72 22,000 220,000 18,979 189,794 11
107.01 82.71 22,000 220,000 21,090 210,904 21,110 11
108.02 14.3 30,000 300,000 21,159 211,588 684 12
109.01 13.1 30,000 300,000 21,215 212,152 564 13
109.06 13.1 30,000 300,000 21,219 212,192 40 14
110.03 11.7 30,000 300,000 21,261 212,616 424 15
111.03 11.1 30,000 300,000 21,362 213,624 101 16
113.09 69.4 30,000 300,000 21,593 215,934 231 17

1 1015036278 10 10589939020

2 10186489420 11 10746027220

3 10281957720 12 10846292610

4 10380157410 13 10945728900

5 10381679600 14 10950483400

6 10483600600 15 11046496810

7 10486040910 16 11146638310

8 10580514900 17 11352822010

9 10586564800
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114 04 06

21,593,400 8,406,600 30,000,000

3.
( )

5%

114 04 06

( )

2,428,500 11.25%

1,598,000 7.40%

1,348,200 6.24%

1,312,000 6.08%

1,063,000 4.92%

574,000 2.66%

489,000 2.27%

480,000 2.22%

464,500 2.15%

459,000 2.13%
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( )
109.05.13
770,000

109.05.13
230,000

109.05.13 110.03.24

770,000 230,000

- -

3.60% 1.08%

5 5

(%)

2 20%
3 50%

4 100%

2 20%
3 50%

4 100%

217,000 14,000

11,433,400 632,800

378,000 31,000

52.6 45.1

(%)
1.75% 0.14%

$10,000,000 $10,000,000
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8,064 0.71 117 52.6 6,154 0.54%
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:
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(1)

(PGT-M)

(PGT-A)
(niPGT-A)

(2) -

PlGF & sFlt1

(SMA) X

(NGS)
10 10cc

(aCGH)

82
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(3)

-FLG

(4)

DNA(ctDNA)
DNA

6

(5)

(6)

(7)

(Sanger
Sequencing) (Next Generation Sequencing, NGS)

(Oligonucleotide Microarrays) (Multiplex
ligation-dependent probe amplification, MLPA)
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illumina Roche

2.

%
112 113

466,544 100.00 453,159 100.00
253 0.00 153 0.00

3. ( )
(1)

-
: …

A. (PGT-M)

1 39

2 40

3 41

4 42

5 43

6 44 -

7 45

8 46

9
L-

47

10 48

11 49
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12 50

13 - 51

14 - 52
A

15 53

16 54

17 55

18 56

19 - - 57

20 58

21 59

22 60

23 61

24 62

25 63

26 / 64

27 65

28 66

29 67

30 68

31 69

32 X 70

33 a 71

34 ( ) 72 -

35 73

36 74

37 75 X

38

B. ( ) (PGT-A/niPGT-A)

(PGT-A)
(NGS)

46
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PGT-A

DNA
(niPGT-A)

PGT-A/niPGT-A

(2) -

(Professor Kypros H. Nicolaides)

20
37

A. NIPS v1.0/ v2.0/ v3.0

10 DNA

99%
illumina®

23 20
20

3

B. v1.0 / v2.0 / v3.0

(ACOG) 2013

Oligo 1,000
80
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C. v1.0 / v2.0 / v3.0

3-6% 20% 
10,000

(NGS)

341

D. /

(PlGF) A(PAPP-A)

(sFlt)/ (PlGF)

E. -SMN

40

1/4

2003
(MLPA)

(
95~98%)

F.X -FMR1

X X q27.3
FMR1 CGG

…

X
(FSH)

(Premature Ovarian Failure, POF)
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G. -MTHFR

MTHFR
(Homocysteine)

H.
•

(Toxoplasma gondii)

•

70%
25%

IgM IgG

(3)

(NGS)

A. v1.0/v2.0/v3.0
•

7
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20 60

•

36

•

•

1/3,200
1/10,000-1/20,000 CFTR

•

(SCID) T

HLA
3 95%

3 70%

•

1/20,000 30%
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•

SMN

•

PAX6
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1,000

pulmonary
hypertension

B.

600-2,000 (3‰-1%)
90%
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GJB2 SLC26A4 12S rRNA OTOF 4
GJB2 2 (v1.0/v2.0/v3.0)

681 GJB2

C.

PHOX2B
0.1-1/10,000

D.

3,600 CMV 8%

E. -FLG

6.8%
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30%

(4)

A. v1.0/v2.0

10%~20% (Hereditary Cancer)

B. -

7,000

C. -

3 (
112 )

35%
(Hereditary nonpolyposis colorectal cancer

HNPCC) (Familial Adenomatous Polyposis FAP)
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D. -BRCA1/2

40

5~10%
BRCA1 BRCA2 30~50%

BRCA1 BRCA2
BRCA1 BRCA2 50%

BRCA 50
50% 70 87% 70 44%

BRCA

-PARP
BRCA BRCA

E.

(HPV)
(WHO) 99% HPV 70%

HPV 16 18 HPV

HPV
HPV

F.

DNA
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(5)

A. CGP

CGP 335
(Hybrid capture-based next generation

sequencing) 4 (Single nucleotide
variant, SNV) (Insertion/Deletion, InDel) (Copy
number variation, CNV) (Rearrangement) 4

(Tumor mutation burden, TMB) (Microsatellite
instability, MSI) (Loss of heterozygosity, LOH)

(Homologous Recombination Deficiency Signature, HRDsig)

B. v1.0/v2.1/v2.2/v3.0/

/ / / / /BRCA1/2

(Liquid Biopsy) 

Roche Illumina (NGS)
Liquid Biopsy

v2.1 77 FDA
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v3.0
249
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/

C. /

( )

D.

111
5 3,541

NCCN

: (1) (2)
(3) (4) Lynch

Syndrome

E.

1,700
1~2
(metastatic

castration-resistant prostate cancer, mCRPC)

—PARP
BRCA1/2 DNA

(Lynch syndrome) PARP
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F. HRD

7
1,800 600

SOPHiA GENETICS illumina
NGS BRCA1/2 28 HRR

(Genomic Integrity Index, GII)
PARP BRCA1/2
22% HRD

50% HRD
HRD

(6)

A.
( )

( )

B. DNA
3

1-2
100%

99.99%

DNA
DNA

DNA

(7)
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4. ( )

DNA

cfDNA

cfDNA 
DNA

DNA
cfDNA

NIPS

cfDNA
DNA

DNA

-
- (MSKCC)

MSK-ACCESS® 
MSK-IMPACT®

MSK-ACCESS® 
ctDNA 

MSK-IMPACT® 
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MSK-ACCESS® 
MSK-IMPACT®

1.

2000

DNA
DNA

(Precision Medicine)

illumina Roche

( ) (PGT-A/niPGT-A)
(NIPS v1.0/v2.0/v3.0)

(Array v1.0/v2.0/v3.0)
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2.

Danaher
Thermo Fisher Scientific Alere Sysmex

illumina Life Technologies
illumina

…

(NIPS)

3.

1953 Watson Crick DNA
Sanger

(PCR) PCR

DNA

Frost&Sullivan 2012 ( )
436 2018 588 5.1%

3~5%
2 75%

2008 (NGS)
BCC Research 2007

- 99 -



800 2013 45 20%
2018 117

4.

(PGT-M)
(PGT-A)

(PlGF)

(SMA)
(aCGH)

(NGS)10

12

-FLG

400
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(PGT-M)
V V

(PGT-A)
V V V V

(niPGT-A)
V V

-

(TORCH) V

-MTHFR
V

-SMN (SMA)
V V V V

X
-FMR1

V V V V

V V V V

/ V V

(NIPS v1.0/v2.0)
V V V V V

(NIPS v3.0)
V V

V V
V

(Array v1.0)
V V V V

(Array v2.0/v3.0)
V

(Baby
Scan)

V

V V

V V

V V

V
V V V V

V V
V V V
V
V
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O O
O

X
O

O O

BRCA1/2 V V
V

V

HRD V V

CGP V V

5. LDTS

(
) 2021

(Laboratory Developed Tests, LDTs)
( )

(LDTS)
(LDTs)

LDTs

115
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6.NGS

(Antibody-Drug Conjugates, ADC)
NGS

NGS

NGS 2024 5 NGS
/ /

NTRK 9
1 3

NGS

NGS

NGS
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1.

112 113
9,637 9,978

2.

105
3600

8%
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-FLG
6.8%

30%

106

EGFR

FDA

DNA

EP
EP

61%

15
10

DNA

107

+/ +/
/

DNA
/ /

DNA

NGS
15

82

108

333
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249

DNA
/

109

(NGS)
200

5-10%

DNA

2
(NCCN)

4

110
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PARP
BRCA1/2

14 DNA
DNA

111
HRD

BRCA1/2 28 HRR

(Genomic Integrity Index, GII)
PARP

CGP
324

4
3

112
-

/ /
/

/ / /

FDA /
/ /

(ctDNA)

113

CGP

324
11

335 3

HRDsig

APOE
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(1)

…

(2)

(3)

2.
(1)

DNA

:
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(2)

illumina

(3)

:

(4)

(5)
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LDTS

(6) NGS

NGS
( )

NGS

1. ( ) ( )

112 113
(%) (%)

452,315 96.90 434,432 95.84 
14,482 3.10 18,880 4.16

466,797 100.00 453,312 100.00 

2.

2012

3.

(Human Genome Project, HGP ) 18 2003
30 (3×109)

DNA

13
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…

2020 2022
35% 2020

(HPV)
2018

2021 2022 2025
35 45 65 HPV

4.

PCR NGS

SWOT

(1~3 )
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2024 5

illumina Roche…

5.

(1)

A.
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B.

(NIPS)
13 18 21

illumina

NIPS

400

C.

- 113 -



D.

…

E.

APP
…

(2)

( )
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1.

:

• (niPGT-A)
• (PGT-A)
• (PGT-M)

-

• v1.0/v2.0/v3.0
• v1.0/v2.0/v3.0
• v1.0/v2.0/v3.0
• -MTHFR (Folate)
• -SMN (SMA)
•X -FMR1 (FXS)
• -HBA HBB
• (TORCH)
• / (PE)
• (FDS)
•
• v1.0/v2.0/v3.0
•
• (CCHS)
• (CMV)
• -FLG (AD)
• v1.0/v2.0 /v2.0 /v3.0
• - v1.0/v2.0
• -
• -BRCA1/2
• -
• -
• (HPV)
• v1.0/v2.1/ v2.2/v3.0
• - / / / /
•
• HRD
• CGP
• (MSI)
•
•
• -BRCA1/2
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• v1.0/v2.0/v3.0
• (WES)
•
•
•
•
•
•
•
•
•
•
• ( )
•
• - -
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• < 600

>
• (PT)

2.
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112 113
114 04 06

0 0 0

136 144 140

136 144 140

35.2 35.7 35.8

4.3 4.0 4.2

(%)

2 4 4

55 65 66

70 68 63

( ) 8 7 7

1.

2.
(1)

(2)

(3)

(4)
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3.

2

4.

5.

111 80 160
112 80 160
113 90 180

6. -

111 :0 :0 :0 :0
112 :0 :0 :0 :0
113 :0 :0 :0 :0

7.

( )
( ) (

)

(1)
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(2)

1.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

2.

(1)
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(2)

(3)

3.

4.

5.

(1)
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(2) :

E-mail

HR

A.

B.

C.

1.

2.
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(Plan-Do- Check-Act, PDCA)

(Information Security Management System, ISMS)

;

(

);
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;

;

VPN

;

AD

DLP

EDR SOC 7*24

MDM

360
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/

/

( )

(

)

Illumina, Inc. 109/7/1~116/1/31

( ) 105/7/1~115/6/30

109/7/1~115/6/30

108/6/10-118/5/31

111/1/3~114/1/2
HRD

( ) 104/4/9~

SOPHiA Genetics 113/2/20~114/2/19

Life Technologies Co., 
Ltd.

111/4/11~114/4/10
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( )

112 113
( )

( )

277,339 272,600 (4,739) (1.71)

55,908 53,160 (2,748) (4.92)

6,864 8,192 1,328 19.35

427,027 434,131 7,104 1.66

767,138 768,083 945 0.12

96,198 83,457 (12,741) (13.24)

52,568 40,222 (12,346) (23.49)

148,766 123,679 (25,087) (16.86)

213,624 215,934 2,310 1.08

332,060 341,594 9,534 2.87

72,504 86,662 14,158 19.53

(46) (148) (102) 221.74

618,142 644,042 25,900 4.19

230 362 132 57.39

618,372 644,404 26,032 4.21

1.
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1.

( )

112 113
( )

( )

466,797 453,312 (13,485) (2.89)

336,889 317,651 (19,288) (5.71)

129,908 135,661 5,753 4.43

145,790 139,034 (6,756) (4.63)

(15,882) (3,373) 12,509 (78.76)

24,785 26,988 2,203 8.89

8,903 23,615 14,712 165.25

(3,020) 4,487 7,507 (248.58)

11,923 19,128 7,205 60.43

(16) (117) (101) 631.25

 ( ) 11,907 19,011 7,104 59.66

 
1.
2.

2.

3.
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1.

112 113
%

23,698 34,688 10,990 46.38

(9,987) (10,662) (675) 6.76

(36,669) (8,566) 28,103 (76.64)

( ) (23,006) 15,273 38,279 (166.39)

1. 113
2. 113

3. 113

2.
3. (114 )

(1)
(2) (3) (4)

(1)+(2)+(3)+(4)

112,079 46,191 3,619 (21,218) 140,671 - -

1.
2.
3.

103 (
)
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(NIPS V1.0)

107 Sofiva Genomics Bangkok Co., Ltd.

112

107 108 ( )
112 16.56% 108

1.
(1)

112 113 $1,455 $1,398

16.34% 5.92%

112 113

(2)

2.
(1)

112 113 ( ) ($626)

450 (0.13%) 0.10%

(7.03%) 1.91%
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(2)

3.
(1)

(2)

1.

2.

3.

(Reproductive) - (Prenatal) (Newborn) (Cancer)
(Rare Disease) (Precision Medicine)

CAP/ISO15189/LDTS
illumina/Roche/Thermofisher/SOPHiA genetics

astrazeneca
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1.

(1)

(Preimplantation Genetic Testing for Aneuploidy, PGT-A)

(Non-Invasive PGT-A, niPGT-A) DNA

ThermoFisher

(Preimplantation Genetic Testing for 
Monogenic Diseases, PGT-M)

(2) -

(SOFIVA Carrier Scan v1.0 / v2.0 / v3.0)

102 -
(SOFIVA NIPS) 10

DNA DNA
3 ( : )

(SOFIVA NIPS v1.0 / v2.0 / v3.0)
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FGFR2 FGFR3 20
3

(SOFIVA Array v1.0 / v2.0 / v3.0)
1,000

(PlGF) 
(sFlt1)

Spinal Muscular Atrophy SMA
SMA
(Toxoplasma gondii)

(CMV) IgM
IgG X

( ) MTHFR ( )

(3)

(SOFIVA Baby Scan v1.0/ v2.0/ v3.0)

(
)

(4)

DNA (cell free, 
cfDNA) DNA (circulating tumor DNA, ctDNA)

(liquid biopsy) Roche
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(molecular barcode) 

(SOFIVA Cancer Monitor v1.0/ v2.1/ v2.2/ v3.0/ / / /
)

MSK-ACCESS® MSK-IMPACT® 

MSK-ACCESS® ctDNA

MSK-IMPACT® 
MSK-ACCESS® MSK-IMPACT® 

(SOFIVA Cancer Scan v1.0 / v2.0-Male/ v2.0-Female/ 
v3.0)

29

-
(SOFIVA Cancer Risk v1.0 / v2.0)

/ BRCA 1/2
25 44

(HPV) SOPHiA genetics
(HRD) HRD

(PARPi) 50%
(Disease free survivaAPl)

(5)

(Pharmacogenomics)
30%
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(6)

( ) ( )

(WES) AI
ApoE

ApoE

Azoospermia 
factor, AZF

-

(NIPS v3.0) 23
3 20

FGFR2
FGFR3 20

NIPS v3.0 NIPS 
v3.0
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(BS v1.0/ v2.0/ v3.0)

Tumor 
Mutation Burden, 
TMB

(PD-1/PDL)

(TMB)

TMB

Roche
(molecular 

barcode)
CAPP-Seq

DNA

MSK-ACCESS/
MSK-IMPACT

 MSK-ACCESS®  
MSK-IMPACT® 

MSK-ACCESS® 
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ctDNA 

MSK-IMPACT® 

25,000

ApoE

2.

112 113 $9,637 $9,978

2.06% 2.20%

114 $12,045 2.68%
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1.

2.

(1)

A.

B.

C.

D.

E.

(2)

EDR SOC

DLP

(3)

(4)

(5)
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(6)

1.

2.
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1.

2.
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( )

1.

2.

113 12 31
( )

( ) 103.08.19 607 8 15,000

Sofiva 
Genomics 
Bangkok
Co.,Ltd.

107.06.21

888 Polaris Tower, 
4th Floor, Soi 
Sukhumvit 20, 
Sukhumvit Road, 
Khlong Toei, 
Khlong Toei, 
Bangkok 10110

THB 15,000,000

110.04.16
27

-

111.02.15
27 5 7

-

( 100%)

Sofiva Genomics 
Bangkok Co.,Ltd.

( 90%) ( 0% ) ( 0% )
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3. 369 3

4.

5.

113 12 31

%

( ) 1,500,000 100%

Sofiva Genomics Bangkok 
Co.,Ltd.

Director 1,199 7.99%
1,199 7.99%

- -
- -

6.

113 12 31

( ) ( ) ( )( )

( ) 15,000 25,416 5,691 19,725 10,413 2,295 3,795 2.53

Sofiva 
Genomics 
Bangkok
Co.,Ltd.

14,085 3,348 5,230 (1,882) 10,541 1,641 1,480 1.05

- 21,885 21,583 302 46,442 635 302 -

- 1,286 1,039 247 351 267 247 -

( )

113 ( 113 1 1 113 12 31 )

( )
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