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Genome testing in hereditary surgical disease:
the primer

APC mutation: c.2204 del C, A735fs
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Variants Associated with Infantile Cholestatic

Syndromes Detected in Extrahepatic Biliary
Atresia by Whole Exome Studies: A 20-Case
Series from Thailand

Surasak Sangkhathat’

Wison Laochareonsuk’

Piyawan Chiengkriwate’

Table 2 Clinical and pathological characteristics of the 11 BA cases with rare variants of the genes studied

Wanwisa Maneechay? Kanita Kayasut3

journal of

Pediatric Genetics
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Serial no. Mutated Sex Initial bilirubin (DB/TB) | Age® (d) Jaundice Last follow-up | Follow-up remarks
gene (mg/dL) clearance age
and serology
B2 JAGT M 10.57/11.41 a1 Not 6 mo (loss) Early cirrhosis at 6 mo, lost to follow-up
ABCC2 CMV-1gG and IgM positive improved
B6 UuGT1A1 M 11.9212.75 77 Jaundice 13y Late portal hypertension and hypersplenism at 10 y,
free improved after splenic embolization
B7® JAGT F 9.12/9.12 77 Improved 8y Late portal hypertension and esophageal varices,
underwent transplantation at 9y
B8 MYO58 M 13.47/19.05 149 Not 6 mo Early cirrhosis, died of gram-negative sepsis
HBsAg positive improved
B52 MYOS5B F 11.25/14.48 120 Jaundice 8y Late portal hypertension and hypersplenism
free
B67 JAGT F 13.03/13.85 178 - - Operative death at postop day 22 due to massive ascites
and gram-negative sepsis
B73 RFX6 M 13.56/15.38 65 Jaundice S5y Doing well
free
B8O MLL2 F 18.73/19.36 84 Not 8 mo Died of respiratory syncytial virus associated pneumonia
CMV-lgG and IgM positive improved
B86 ERCC4 M 6.21/7.95 54 Not 1y (dead) Early cirrhosis at 6 mo, lost to follow-up
improved
BSS KCNH1, F 16.29/16.80 123 Not 2y Portal hypertension, ascites
JAGT Toxoplasma 1gG positive improved
B101 ABCBT1 F 11431247 142 Not 1y Early cirrhosis at 6 mo
improved

Abbreviations: BA,

Note: Age*; age at operation date; B7®, BA with associated congenital cardiac defects.

biliary atresia; CMV, cytomegalovirus; DB, direct bilirubin; lgG, immunoglobulin G; IgM, immunoglobulin M; TB, total bilirubin,

20 DNA samples from pathologically compatible
BA read by WES

13 significant variants in 11 genes
JAG1 was the most common variants
3 in 4 cases with JAG1 mutations had early failure
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Germline test for hereditary cancers; Colorectal cancer

30,671,725 bp 30,671,750 bp

TATCTGTCATCATCATCTTCTACTAGCTACCAGCAGTTAACCGAGCAGCAGAAGC

n anAanAAnANNAANNAANS A

>

>
TGFBR2

MSH3 gene

g. 75047180T>C
p.Asn375Asp

MSH2 gene

g. 47429789C>T
p.The375lle

TGF-beta2 receptor gene

g.30671754A>G
p.Val261lle

VUS: Novel variants

HNPCC
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Germline test for hereditary cancers;

Colorectal cancer

PTCH1 c.4045 C>T
CGCGGGGCCCGTTCTCACAAC|E

MET proto oncogene c. 1124 A>G

e Mn i nlu

Kongcharoen N. submitted
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PaNCE BRCA variant in South Thai

UNIVERSITY

HE21@588 X
¢ @
24 345 405 508 621 Bég 12091268 1397 15721642 17:?3 1863
B RCAl Serine-rich domain associated with BRCT
BRCA1 C Terminus (BRCT) domain
Transmembrane region
Coiled-coil motif
Low complexity region
Zinc finger, C3HC4 type (RING finger)
L1227 X S1722X V2118X R2520X
@ & & &
0 193 1005 1227 14241548 1722 1974 2118 2520 268727968 30523186 3418
B RCAZ Coiled-coil motif
Low complexity region
BRCAZ2 repeat
BRCAZ2, helical
'BRCAZ2, oligonucleotide/oligosaccharide-binding, domain 1
Tower

BRCAZ2, oligonucleotide/oligosaccharide-binding, domain 3

Sukpan P 2022



T Clinical significance

- 3 southern border provinces have multicultural societies
- Moderate to high penetrance germline variants were found in 8 /64

cases (12.5%) in those provinces
1. BRCAT in 3 (4.7%)

2. BRCA2 in 4 (6.3%)
3. ATM in 1 (1.6%)
and 4. PALB2 in 1 (1.6%)
- BRCA1/BRCA2 landscape data in Thai southern provide guide for
screening germline genetic test with appropriate cost-effectiveness

Sukpan P 2022
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(1) Registration I (2) Job Submission | (3) Visualization
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Metadata Annlvsis Data
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=
Datasore
Storage Mysat

Alignment View Prioritization

HCI: hyperconverged infrastructure, SMTP: simple mail transfer protocol, HTML: hypertext markup language, SQL: structured query language,
IGV: integrative genomics viewer, BAM: binary alignment map

Figure 2. Three layers of web-based genomic analysis platform




tering 3) Variant Discovery

Raw reads Sorted Alignment File

(fFw.fastq, rw.fastq) H (sort.bam)

iICBC — Pipeline

Control i Read Removal
FASTQC { PICARD

integration l e

Result in Web View {unduplicate.bam)

(fastqgc.html)

Base Quality
Score
Recalibration
GATK

— @ Home [# Taskv X Analysisv Rl Genome:GNO45v © SURASAK v f ‘ l
?:c':‘::c;&):: g i Recalibrated Read File

COMPMUTATIONAL + HIOLDGY + FOR + HUMAN + GENETICS (recalibrated.bam)

Raw Variant
Calling

GATK

------------------- |

Variant Calling File

(variant.vcf)

Integrative
Computational
Biology for Cancer

Variant
Selection

GATK
SNP Insertion/Deletiong

(snp.vcf) (indel.vcf)

N

Recalibration

/N

Filtered SNP File Filtered Indel File
(snp.vcf) (indel.vcf)

’ Read More | Workflow |

% Individual Genomic Analysis

l Variant Annotation

Laochareonsuk W SJST 2022 | Sorted Alignment File

SNPEFF and SNPSIFT



1732

W. Laochareonsuk et al. / Songklanakarin J. Sci. Technol. 43 (6), 1726-1735, 2021

Tablel. R ic contig separation for pre-p and variant discovery process
Chunk Chromosome Start position End position Total base pairs
chunkl 1 1 140,000,000 140,000,001
chunk2 1 140,000,001 248,956,422 139,956,422
2 1 31,000,000
chunk3 2 31,000,001 171,000,000 140,000,000
chunk4 2 171,000,001 242,193,529 139,193,530
3 1 68,000,000
chunk5 3 68,000,001 198,295,559 130,295,559
chunké 4 1 140,000,000 140,000,001
chunk? 4 140,000,001 190,214,555 140,214,556
5 | 90,000,000
chunk8 5 90,000,001 181,538,259
6 1 50,000,000 141,538,260
chunk9 6 50,000,001 170,805,979
7 1 21,000,000 141,805,980
chunk10 7 21,000,001 159,345,973
3 1 3,500,000 141,845,974
chunkl1 8 3,500,001 145,138,636 141,638,636
chunk12 9 1 138,394,717 138,394,718
chunk13 10 1 133,797,422 133,797,423
chunk14 11 | 135,086,622 135,086,623
chunkl5 12 1 133,275,309 133,275,310
chunk16 13 | 114,364,328 141,364,330
14 1 27,000,000
chunk17 14 27,000,001 107,043,718 140,043,719
15 1 60,000,000
chunk18 15 60,000,001 101,991,189 132,329,535
16 1 90,338,345
chunk19 17 1 83,257,441 140,257,443
18 1 57,000,000
chunk20 18 57,000,001 80,373,285 131,990,903
19 1 58,617,616
20 1 50,000,000
chunk21 20 50,000,001 64,444,167 111,972,620
21 1 46,709,983
22 1 50,818,468
chunk22 X 1 110,000,000 110,000,001
chunk23 X 110,000,001 156,040,895 103,268,311
Y | 57,227 415
chunk24 M 1 16,569 16,570

Genome re-chunk
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Cancer panel on WES

* Pre-group disease based gene
panel

* Cancers
. . Prioritising Condition
e Congenital malformations

Prioritization Type

* Condition based

Start Analysis




N1sUs:3udBINIS

amUuddus:uuansrsrugy (dos4d.)

30U

AMTUBTESUUMS ISR

NHANC!
RESEARCH
R 1F

a

Q2 [IERY Ql§2 Q.1 Q2.2 Q2.1 Q2.3 QM a5 Q¢ Q27 Q8.2 Q2% G

ANTXR2

AGGAATCTTGTG GG

79972040 b 75.972.060 bo
1 1 1 !

214 bp
1

79.972.080 bp n’nm b 7
| 1

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|

IIIIIIIII||III|||I|||IIIIIIIIIIIII

Glu Glu Ser (ys Glu

Proband
forward

6 AB CGAARECEE T GT GBE
Glu Glu Pro/Ser lle/Cys Arg/Gly

GAGGAATCTAGC GGG

Glu Glu Pro/Ser lle/Cys Arg/Gly

Father
forward

Wild-type protein sequence 415
Wild-type protein sequence 415
(p.Pro425Serfs)
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ATOC_AGO1840027_pv13_pValF_057_2021-01-19_P1.2_2021-01-20.ab1 ATGC_AGO1640027 _rs13_reP256F_063_2021-01-19_P1_2021-01-19.ab1
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Proband
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Father Father

Compound Heterozygous

— variants in DYNC2H1 32 years old 32 years old
. 2 chr11:103179154G>C

p.Val2090Leu (left)

chr11:103125116C>T
\ rs925675970

R . .\\ p.Arg560Ter (right)

/{ Laochareonsuk W., et al.
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mn= 80T A 2-YO girl with generalized muscle weakness and e
hypotonia aggravated by meaty diet

Table 2 Electrolyte and specific biochemistry of the patient at — Result xzfgf:zes"::g;
the time of admission (moliL. whole blood) | /ol whole blood)

Alanine 125.73 - 425.75

lysine cPs

homocitrulline carbamyl phosphate

oTC

P5C ¢—— ornithine
OAT 7 mitochondrial

citrulline

P \ matrix
{SLC25A15)

. m eytosol citrulline

AS stimulation of
arginase pyrimidine synthesi

. Glycine 249.3 252.16 — 730.44
Blood urea nitrogen 12.9mg% 6-20 mg% Leu\1e\P1o-OR 60.73 - 218.14
ek Methionine ¢ ] 7.57 -32.29
Creatinine 013mg% |- | M o B

arginine arginino-

Arginins
Chemistry Value Reference Citruline

Proline
Sodium 138.0 mmoI/L 136-145 mmoI/L Phenylalanine

AL succinate oroﬁc acid
Potassium 4.47mmol/L | 3.4-4.5mmol/L Tyrosing e _— .
otassiu . o 4-4. 0 Valine 86.18 — 218.35

[Ciwehe | 04 | 011-043 Korman SH 2004
Chloride 105.6mmol/L | 98-107 mmol/L

i N [PheMyr [ 06 | 027145 |
Bicarbonate 188 mmoljL. [ 22-297mrolL
Calcium 9.8 mg% 8.6-10.2 mg%

| Succinylacetone | 04 | = 024-059 |
Phosphorus 4.2 mg% 4-7 ma%
. - RESULT:
Serum ceruloplasmln 21 mg'6 The amino acids profile for the sample dated May 07, 2019 revealed
Serum ammonia . 124.0 ng/dL 12-66 ng/dL an elevation in methionine and ornithine.

. INTERPRETATION: ; Methionine
Urine copper 0.031 mg/L _ Increased methionine and ornithine could be secondary to liver

dysfunction. Ornitine

Laochareonsuk W, et al-J Pediatr Genet 2022
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A 2-YO girl with generalized muscle weakness and hypotonia aggravated by
meaty diet > Hyperornithinemia-hyperammonemia-homocitrullinuria (HHH) syndrome

2.40799063C>A 2.40807376C>T
plhl ll\\ P \1 l )11

k' "'Hm !] /[ 4.“ i

o “ a f"
\fﬁl\"!\{ ““J~‘1 I
ik "l W m' ( I v‘.” il
2 years old
S gid

/

Fig.2 The pedigree shows the inheritant pattern of compound heterozygous mutations of SLC25A15 at codon 21 (p.Thr21Lys) and codon 179

(p.Arg179Ter),

Table 3 Serum quantitative amino acid validation of the patient

a0UBSEs MBS0

Amino acid

Value

Reference

Amino acid

Reference

Phosphoserine

0

< 95 nmol/ml

Histidine

12-132 nmol/ml

Phosphoethanolamine

3

< 5 nmol/ml

Threonine

58-195 nmol/ml

Taurine

81

38-153 nmol/ml

Citrulline

11-45 nmol/ml

Asparagine

86

29-87 nmol/ml

Sarcosine

< 5 nmol/ml

Serine

152

71-208 nmol/ml

Beta-alanine

< 27 nmol/ml

Hydroxyproline

15

7-35 nmol/ml

Alanine

144-557 nmol/ml

Glycine

260

149-417 nmol/ml

Glutamic acid

22-131 nmol/ml

Glutamine

1510

239-976 nmol/ml

1-Methylhistidine

< 20 nmol/ml

Aspartic acid

3

< 11 nmol/ml

3-Methylhistidine

< 1 nmol/ml

Ethanolamine

<7

< 64 nmol/ml

Proline

80-357 nmol/ml

Argininosuccinic acid

0

< 2 nmol/ml

Ornithine

22-97 nmol/ml

Carnosine

2

< 1 nmol/ml

Cystathionine

< 2 nmol/ml

Anserine

0

< 1 nmol/ml

Cystine

2-36 nmol/ml

Homocitrulline

2

< 2 nmol/ml

Lysine

59-240 nmol/ml

Arginine

49

31-132 nmol/ml

Methionine

11-37 nmol/ml

Alpha-aminoadipic acid

2

< 3 nmol/ml

Valine

106-320 nmol/ml

Gamma-amino-n-butyric acid

0

< 3 nmol/ml

Tyrosine

31-106 nmol/ml

Beta-aminoisobutyric acid

2

< 5 nmol/ml

Isoleucine

30-111 nmol/ml

Alpha-amino-n-butyric acid

33

7-31 nmol/ml

Leucine

51-196 nmol/ml

Hydroxylysine

0

< 3 nmol/ml

Phenylalanine

30-95 nmol/ml

Tryptophan

64

23-80 nmol/ml

Allo-isoleucine

< 3 nmol/ml
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Laochareonsuk W, et alJ Pediatr Genet 2022
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80U A 2-YO girl with generalized muscle weakness and "
hypotonia aggravated by meaty diet

b)
Metabolic susceptible patients Metabolic susceptible patients
Metabolic screening test Metabolic screening test

Elevated serum ammonia 1 l Elevated serum ammonia
of
rd

Suspicious of urea cycle Suspicious of urea cycle
disorders disorders

Plasma amino acid test Genomic Sequencing

; . : Dual high-throughput techniques
Mislead by insufficient method l

e
Target snplifiontion, gnd and genomic studies Should rapid clinical sequencing be

direct sequencing l 3 .
Confirmed mutation on available, cou ntFYWIdEW?

Fig. 3 The comparison of diagnosis schema between (A) traditional algorithm and (B) purposed algorithm.

Laochareonsuk W, et al'J Pediatr Genet 2022
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b HLA in Thai southern

UNIVERSITY

2212
D More common in Thai people (TH) TH AF=0.299 H
oy A - & 198 HLA frequency from 500 Thai southern people
[1 ™ore common in Malaysian people (MY) (Next-Generation Sequencing Based HLA Typing)
20
Equally found in both country
15
TH AF=0.039
MY AF =0.120
g 11.49
g TH AF =rarely
g TH AF =0.046 MY AF = 0.180
9 19 TH AF=0.018 =
= MY AF = 0100 TH AF=0.077 MY AF = 0.408 -
MY AF = 0.080
7.66
TH AF=0.028 TH AF =0.007
MY AF =0.164 MY AF =0.180
5.51 TH AF=0.157
489 MY AF =0.089 A
5
3.18
215 225
1.38 1.33 . N 102 o8
0.64 8 0.53 A
044 51 0.29 019 019 o045 030 o2t 032 oo sie opal oM 0.25 022 039 028 (46 037
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HLA subtype
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DNA MRNA Protein metabolisms
\ Y,

Genomes Transcriptomes Proteomes Metabolomes

DNA microarrays (Gene Chip)

* cDNA microarray

 Genome Wide Association Study (GWAS) BeyO n d G e n O m | CS

Next Generation Sequencing

* Copy Number Variation (CNV)

* Whole Genome Sequencing (WGS)
* Whole Exome Sequencing (WES) Tissue Microarray
e Chromatin Immunoprecipitation Seq.

* 16S rRNA sequencing (microbiomes)

A\
: S A . i e LC-MS MS
Foreignh genomes i i . Extracellular vesicles i
gng o P . * MALDI/TOF MS

(e.g. microbiomes) [ (exosomes)

Mass Spectometry
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Pediatric Surgery International (2021) 37:1371-1381
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Abstract

Background Pediatric patients with short bowel syndrome (SBS) are at risk of developing small intestinal bacterial over-
growth (SIBO). Prevention of SIBO using cyclic enteric antibiotics has been implemented to control the balance in microbial
ecosystems, although its effectiveness has not been well studied.

Purpose This study aimed to explore the change in the gut microbial composition in SBS patients during cyclic antibiotic
phases and antibiotic-free period, and to compare the microbiota composition between healthy controls and SBS patients.
Method SBS patients taking oral metronidazole alternating with trimethoprim-sulfamethoxazole (TMP-SMT) and antibi-
otic-free conditions as a *10-day cyclic protocol” were involved in fecal microbiome study using Illumina 16S sequencing.
Results When healthy control possessed the majority of Bacteroidetes spp. (54%) and Firmicutes spp. (33%), the microbial
composition in SBS patients especially Firmicutes spp. and Proteobacteria spp. was prominently changed in each phase
of treatment. In antibiotic-free period, SBS patients displayed 49% Firmicutes and 36% Proteobacteria. However, higher
Proteobacteria than Firmicutes were detected at the commencement of metronidazole (58% versus 33%). Similarly, 56%
Proteobacteria and 27% Firmicutes were found during TMP-SMT. Escherichia coli increased prominently during the anti-
biotic periods.

Conclusion Prophylactic antibiotics change the gut microbiota composition in an unfavorable direction, especially when
repeatedly used for a long period. This practice should be reconsidered.

Level of evidence IIL

Keywords Short bowel syndrome - Gut microbiota - Small intestinal bacterial overgrowth - Prophylactic antibiotics

Phyo L. Pediatr Surg Int 2021



gt 82021 August 92021 e 19207 st 22 2021
Augist, 42021 ARt 72021 PotientBond C  PAtEID | meerimesond Ao T i i
PatentBand C PatierBSand C  traveledfrom  consultedthe AU 13201 oA dischiarmed and o

developed developed g m-u wastestedond b,

symptoms symptoms m i k confrmedwith  for 28 days

RE

August, 82021 August, 92021  August 102021 August, 132021 aygust 352021 August, 222021 August, 24 2021
PatientBand C patientG Thecatwas — PatientG  patientD, EandF PatentD  PatentEandF
d and wers tested and
hospitaland ieft  symptoms  COVID-19and confirmed with nﬂ.llsstmd resufts showed  results showad
the cat with aditted with covio-19 negative for negative for negative for
Fatient 0 Patient BandC covip-19 covio-19 oOVID-19

[ ) [ @ Centers for Disease Control and Prevention
cDC

EMERGING INFECTIOUS DISEASES'

EIDJournal - Volume 28 -~ Nurmber 7—july 2022 - Main Article - Figute 1

Volume 28, Number 7—July 2022
Dispatch

Suspected Cat-to-Human Transmission of SARS-CoV-2, Thailand, July-September 2021
Thanit Sila, Jutapoln Sunghan, Wison Laoch K Chanon I, Th Ingviya, Pisud Sirip !

smptnhmhmmmm.ﬂumpommﬂu Boonsri Charernmak, Ozioma Nwabar, kdi Siipap I, and Sarunyou Chusria
Authoraﬂlﬂaﬂons:?dmeorsongkla' 'y Faculty of Medicine, Songkhla, Thalland (T, Sila, W. Laoch. K, S. €. Kongl 1, T. Ingviva, P,
N. 1g, 5. Kanch T. Hortiwakul, B. Charernmak, O.F. Nwabor, K. Silpapojakul, S. Chusri); Prince of Songkla University Faculty of
Veterinary Science, songkhhu Sunghan)

Main Article




Explore + Commit « Discover

The sequencing machine will still be super-expensive until
the ‘run’ button is hit, over and over again.



| [ msasmamaiusnisimaas (Whole Exome Sequencing) - 18,000 um
O msanamaiusnisiisesiumia (Target Sequencing) : 18,000 im
O mwnemaiusnasi 1 swmis (Direct Sequencing) * 4,400 wn

W RIIVVLNIGS (1IN 2 b |

#1 i dmmadointy
# X-Ray Order 1nm
&nfwd 1131 Order my
i Order Q

wimTi¥y WRGEenomics Order ¢

P b

DNSIATUINNS

(Genomic Analysis Service for research) TMRGC
UIN1SNAHBUNITNTIVIATIZUNWNNUTNTTULNDNNTIY

Whole Genome Sequencing 46,000 3,500%
Whole Exome Sequencing 18,000 3,500%
Target Gene Sequencing 18,000 3,500%
Direct Sequencing 4,400 4,400

*IRNIEIRsELmeEgliTInAn Sequencing

=8

J—

ﬁl«’ﬂfm OPD WWNIAINTIFNIUSZUU HIS  a1skulseweuia

FACULTY OF MEDICINE
PRINCE OF SONGK NIVERSITY

Supp&nivv . S\un‘dqrd * Accessible

=ith, @ ]

RSN

Sequencing

(Outsource) Bioinformatics analysis FNYUNR



TMRGC

FACULTY \_»F MEDICINE

SONGKLA UNIVERSITY

Suppomvv . S\undqrd * Accessible

Education and Awareness raising

The " Prince of Songkis Univariity = Kanazaws Unlversity

Joint Workshop on “Precision Medicine
and Translational Medical Research”

@225 O #

Drug Delivery in the Naw Decade
1 Research Medicine

Ph

s
for Cancer Diagnosis
@ Cenetic Blomarkers I Braln Tamors

Reaister B3 s HR

Medical Bioinformatics for Precision Medicine
and Translational Research Workshop

Ignment and preprecessing
ling ana Fiitration

*Variant annotation and prieritization

«Basic varlant interpretation and clinical corvelation

010 neovpersen  Liraited onty 50 scaty

Yom tacsty of medicim




TMRGC

FACULTY OF MEDICINE

3ZUUNIIIN LﬁU“UEJ\?ﬁ‘L!']ﬂ']‘i%’Jﬂ']W Supporive  Sandards Acsevibie

SUIATTININT IV D AU YA TAUNALTINYIUIAAIVATUATUNS WAIUNTLUUANTAUNAYDISUIAISTINTN (Biobank  Information
Management System; BIMS) i@ WaILNSe UUNSAQAUAI9819v8UNNg 115 tracking wazn1sdamiulviusyansamannd sy

STORAGE

-
SAMPLE COLLECTION BIOBANK SYSTEM (safusnatheinu OPD, IPD, OR)

( Tissue collection A /

U Clotted Blocd

., 'r (naanihdsad iy Serum)

b o et oussaaciulat Note * *

i : | ORDER snpeulia ;. -

' 41’:\ &4 A Note ;

" Tumor l .

HN: 0000 AN: U“W: L paanows )
eI 0 - uwanadiho ¢ X
‘(_1 E ma o vl awm:11 8
o @ dacomdn
\ | B #wfla - O Tumor Tissue T Normal Tissue

3

5 [ Other Tissue

— Normal

o Snap freeze 8o - ) EDTA Blood

it (wanndhisd sty Plasma was buffy coat)
o

Credit: Dvir Aran, Ph.D.,Universit o e
ofr?lal\ifor\r/]l\ra,srga FrancwscglverSI Y RNALater ..:“a.g‘.‘; e e (sr04). TRACKING
St o] & order [¢5] |@ 20n [F10] '
Blood collection ‘ S
COLLECT SmiuBuiia / dan
| usiaotin vnshiptuha
Freeaerl/
L :
1 Stel 2
aumuiing ameny g
| _Sjerum wwnd 7 VNG Sulin/ 1don ity - aaviuiia / Ban IS
‘ Serd
Clot d
l ) =T
1b) Clotied Whase Biood F 35 - N
s, Lo Scan ¥ : 00020 | Location s 0010000
apdun 7 sannoam VI < roomrsoees A ucaoua
/ e | ushfy ¢
ey : o

\ G s . 1551 010252 © 112641 @ DESKTOR GZTHY /




TMRGC

a a .4 FACULTY OF MEDICINE

N153NY52UU 1SO15189 %RUUANITATIDIATIZHDUTIINGINIINITUNNG Sl

Y

LNBAT 1R TFIUEMTUNTIAUINITIE
- MTUTNSMTENMBE 1N TATIEINNB I IMUNINTFIUTRUURNITMeNSUNNE
- 5995UUINIIUNITIDATIENUTNTTH (Sequencing)

#579350UN15U3N5 nszuaumaszi hdulumudemunuinsgiu
Invinenanslussuy
U%’Uﬂ'gaamuﬁuasamwLL’mé’au
Internal audit

USEYUNUNIUUTINS

AN NI NN YN

WIBLEUYDNITSUTRILULADU 1.7, 2565

RV T

RESEARCH &
Med- INNOVATION
A e < Scimr..

AMUILUNEMANS RDO anuifsuavuinnssu uwa. Innohub
A INmasLAUATUNST wwmsuung

3 o
2 B
@

KUBUSKISUASONMISHU
umstiunNUANSHUMSILOTULIDUSANA



Opportunity: High-value
medical service in AWC

 Andaman Wellness Corridor project

* World class medical and rehabilitation
destination

* High-value medical care

< New Tourism Value Chain
0 ) S

Thailand
) %’ Medical Tourism

\/

Knowledges,
Researches,
Innova tions

Generic

W9

Wellness city fveyy Model

=3
ANA
v
World health AADYYIaY
. . =] ’o‘ v
destination LB




.~,!w." ‘
[kl

&y Pomy H"Q

AMUYLUNEAAAT

An11uIa8 TUUAN ﬁ']‘iﬂ!'&!‘ll INEad AV AUV

KaUan1sausy

Mavn:ilsunua: 2,500 vin

*q;hbuﬁw;sumﬁo 2 5u jusuvavsisaday K

We Serve Research

RDO

=
M e RESEARCH &
INNOVATION

= INSTITUTE
C I [ p—

anduideuaruinnssy
mAsunne

UWU.

KudBUSKISUAIOMSHU
MumsiuANUAINSATUMSILOTULIDUSNA

UN. Innohub

L —
PRINCE oF
SONGKLA

UNIVERSITY

Explore « Commit « Discover




