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1. Introduction

Flood disasters are among the most destructive natural hazards worldwide, increasingly
worsened by climate change and unsustainable land use practices. In Pakistan, especially in
Sindh Province, heavy floods have repeatedly devastated communities, harming their
livelihoods, health, and overall socio-economic stability. This research examines the socio-
economic vulnerability caused by severe flood disasters in Sindh and suggests an effective
Early Warning System (EWS) framework to improve disaster risk reduction (DRR) and
management efforts. The study combines statistical, geospatial, and community-based methods
to produce policy-relevant insights that boost resilience and preparedness.

2. Problem Statement

Flood events have become more frequent and severe in Pakistan, fueled by climate change
and poor land management. These floods disproportionately impact vulnerable rural communities
that rely heavily on agriculture and lack resilient infrastructure. Despite global and national
frameworks for DRR, local-level early warning systems remain weak, causing delayed evacuations,
ineffective emergency responses, and poor recovery outcomes. In Sindh, the absence of
community-centered early warning systems has trapped flood-affected populations in cycles of
poverty and displacement. Therefore, there is a critical need to assess socio-economic
vulnerabilities and develop an inclusive, locally adapted early warning system model.

3. Research Objectives
Main Objective:
To assess socio-economic vulnerability caused by torrential floods and to develop an early

warning system for flood-prone areas in Sindh Province, Pakistan.

Sub-objectives:

1. Evgluitﬁa the socio-economic impacts of torrential flood disasters on vulnerable populations
in Sindh.

2. Identify factors that contribute to socio-economic vulnerability, such as livelihood, education,
and infrastructure.

3. Analyze existing flood response mechanisms and assess the efficiency of current early
warning systems.

4. Develop an improved early warning system tailored to the needs of flood-prone
communities.

4. Hypothesis

Null Hypothesis (Ho): There is no significant relationship between socio-economic
vulnerability and the implementation of an early warning system in reducing flood-related
disaster risks in Sindh.

Alternate Hypothesis (Hi): There is a significant relationship between socio-economic
vulnerability and the implementation of an early warning system in reducing flood-related
disaster risks in Sindh.

5. Background and Motivation

Pakistan ranks among the ten most climate-vulnerable countries according to the Global
Climate Risk Index. The 2022 monsoon floods caused unprecedented destruction, with rainfall
200% above normal, leading to 1,739 deaths and economic losses exceeding PKR 3.2 trillion. Sindh
Province experienced severe pluvial and torrential flooding, exposing significant governance and
infrastructure weaknesses. The disaster highlighted the lack of preparedness, early warning



systems, and awareness. Strengthening disaster management, improving preparedness, and
integrating community-based early warning systems are essential for achieving Sustainable
Development Goals (SDGs) and fulfilling the priorities of the Sendai Framework.

6. Study Area and Methodology

The study focuses on Dadu District in Sindh Province, specifically the sub-districts of
Khairpur Nathan Shah and Johi, which were severely affected by the 2022 floods. Although
the region has fertile plains, it faces two main threats: river flooding from the Indus and
heavy flooding from the Kirthar Range. The survey included 312 households from different
communities. The data collected encompassed demographic information, housing conditions,
types of livelihoods, disaster experiences, and access to public services.

7. Methodology

The study used a mixed-method approach that combined both quantitative and
qualitative data. Primary data were gathered through structured questionnaires in April-May
2025. Statistical analysis was conducted using STATA to evaluate socio-economic impacts,
while QGIS was used for geospatial mapping. The research also employed logistic regression
to identify significant relationships between household livelihood impacts and disaster
response assistance. Telemetry-based flood modeling techniques were proposed for designing
an optimized early warning system.

8. Survey Design and Data Characteristics

Target respondents were household heads who experienced the 2022 flood. Data were
cross-sectional and covered variables such as flood impact, government support, and livelihood
changes. Four key covariates were included: education, disaster experience, house type, and
family size. The survey aimed to identify damage to livelihoods, housing, and education, as
well as to evaluate existing preparedness and community resilience levels.

9. Preliminary Results and Discussion

The findings reveal that 44% of respondents rely on agriculture, with 19% reporting complete
house damage and 64% experiencing partial damage. T-tests and regression analysis confirmed
statistically significant relationships (p < 0.001) between flood impact and loss of livelihood, as well
as between house damage and the level of assistance from government or NGOs. The results
emphasize inadequate response systems and the limited reach of support mechanisms.

Flood events disrupted livelihoods, damaged infrastructure, and reduced income,
particularly among low-income groups, women, and children. Recovery was slow due to
insufficient resources and delayed interventions. The results affirm the hypothesis that socio-
economic vulnerability strongly correlates with the absence of robust early warning and
response systems.

10. Framework for Early Warning System

The proposed framework combines real-time telemetry data, local communication
channels, and community involvement. It focuses on early detection, risk messaging, and
response coordination among government agencies and local communities. The framework
supports the Sendai Framework priorities: understanding disaster risk, improving risk
management, investing in resilience, and strengthening preparedness for effective response.

11. Policy Recommendations

1. Develop localized early warning systems integrating both scientific data and indigenous
knowledge.

2. Strengthen institutional coordination between provincial and local disaster management
authorities.

3. Enhance public awareness and education on disaster preparedness.

4. Introduce livelihood diversification programs to reduce economic dependency on climate-
sensitive sectors.

5. Promote investment in resilient infrastructure and sustainable floodplain management.

12. Conclusion

The research underscores that socio-economic vulnerability in flood-prone areas is deeply
intertwined with inadequate disaster governance, poor infrastructure, and weak early warning
systems. Empirical evidence confirms significant socio-economic impacts on livelihoods,
housing, and welfare. Building a resilient society requires integrating DRR strategies into
development planning, strengthening early warning mechanisms, and ensuring community
inclusion in disaster preparedness and response. The study provides a roadmap for
policymakers and practitioners to design evidence-based interventions for sustainable flood
risk management in Sindh.
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=21 ¥ (PGRN) ® Knock down (KD) 2% small interfering RNA (siRNA) % H v,



SIRNA JLBE241: [ #4212 HLO, Z M L 720 — &R 212, HT22/faZ ML L. MLV-Gag ® ¥ ~
N7 &% western blotting (2 THIE L72o MLV-Gag KD I22WT 3 [aKEIZ siRNA #3:%2 w7z
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Introduction

This thesis examines the agency of characters, whom I refer to as the “afflicted” in the
works of Tennessee Williams (1911-1983), widely regarded as one of the greatest playwrights
of 20th-century American Drama. This study focuses on his early masterpieces, The Glass
Menagerie (1944) and A Streetcar Named Desire (1947), as well as a work from his middle
period, Orpheus Descending (1957). In these texts, Williams depicts characters with mental or
physical disabilities or queer sexual orientations that were perceived as deviance from the
social norms of early to mid-20th century America. While previous studies have primarily
focused on the passive tendencies or escapist nature of these characters, this thesis utilizes
the intersecting “gaze” among characters as a focal point of analysis to clarify how they assert

their agency and attempt to construct their identities.

Chapter 1

Chapter I analyzes the agency of Laura Wingfield in The Glass Menagerie, set during the
Great Depression of the 1930s. Previous studies have often interpreted Laura’s devotion to her
glass collection of animals and the Victrola or penguins at the zoo as a form of escapism.
However, this chapter attempts to reinterpret these behaviors as an assertion of her agency.
Confronted by her mother Amanda’s expectations, such as to be a working woman or marry,
and by the “normalizing gaze” of Jim O’Connor, who seeks to assimilate her into normative
values, Laura does not offer any overt resistance. Instead, she establishes her position as a
“viewing subject” by directing a “gaze of empathy” toward entities that also exist outside the

framework of normative society, such as her glass animals and the penguins at the zoo.

Chapter 1I
Chapter II examines the agency of the heroine Blanche DuBois in A Streetcar Named
Desire through her specific “gaze strategies.” Blanche initially attempts to protect her world

of illusions—“Magic”™— by directing a gaze of superiority at other characters to assert her



dominance. However, her strategy gradually collapses under the investigative gaze of Stanley
Kowalski, her sister Stella’s husband, who seeks to expose her vanity and delusions. Even
Mitch, whom Blanche wants to marry, may have once cast a sympathetic eye toward her, but
ultimately joins those who direct a scrutinizing gaze at her. Finally, this chapter argues that
the last scene reveals a victorious aspect of Blanche: by walking away “without turning”
despite Stella’s desperate cries, she is liberated from the oppressive “duty” of performing for

survival. Her institutionalization signifies her entry into a solitary, independent life.

Chapter I

Chapter III focuses on the survival strategies of the “afflicted”—Carol Cutrere and Vee
Talbott—in Orpheus Descending. Carol, the daughter of a distinguished family, deliberately
performs as a “lewd vagrant,” intentionally attracting the gaze of others to assert her own
agency while forcing normative society to confront those on the margins. Similarly, Vee, the
sheriff's wife, asserts her agency through her unique artistic “vision,” which seeks to perceive
reality beyond surface appearances, thereby resisting the exclusionary gaze that ostracizes
deviants. This chapter clarifies Williams’s depiction of the deviant’s way of life by contrasting
these strategies with Val Xavier, who meets a tragic end because he chooses to “look back” at
Lady Torrance out of love. In the final scene, Carol gazes at Val's snakeskin jacket—a token
of the “fugitive kind"—yet does not “look back” at his tragic fate. Such an attitude suggests
that the ultimate survival strategy for the “fugitive kind” is to maintain solitude and avoid

excessive emotional involvement with others.

Conclusion

In conclusion, this thesis demonstrates that the “afflicted” characters depicted in
Tennessee Williams's plays—Laura, Blanche, Carol, and Vee—are not merely passive victims
of a normative society or mere escapists from reality. Instead, through an analysis centered
on the politics of the gaze, it becomes evident that these characters strategically utilize their
own modes of looking and being looked at to secure and establish their agency without being
assimilated into normative values. Whether through Laura’s empathetic gaze, Blanche’s
departure “without turning,” Carol’'s refusal to “look back,” or Vee's “vision,” they resist the
“othering” pressures of their environments to construct their own subjective identities.
Ultimately, this thesis highlights Williams’s dramaturgy: that deviant individuals can survive
by adhering to their own way of being, in Williams’s words, their own “passport.” By
illuminating the resilience of the “Other,” this thesis concludes that Williams’'s work
passionately articulates the survival of the “fugitive kind,” offering a profound vision of

subjective independence that remains strikingly relevant in contemporary society.
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SCHiH Vietnam’s Anti-Corruption Campaign “Dot Lo” and its
Effects on Young Workforce’s Participation in Bureaucracy
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<Abstract>

Corruption is far from being a recent or marginal issue. Vietnam, being ranked 88th out
of 180 countries in 2024 with a Corruption Perceptions Index (CPI) score of 40/100, has gone
through a long and on-going battle against corruption. The country has seen a sustained and
increasingly institutionalized effort against graft, starting from the 1946’s first anti-corruption
decree to the most current anti-corruption campaign, namely the “D&t Lo” - or “blazing
furnace". Initiated by Nguyen Phu Trong, the late General Secretary of the Communist Party
of Vietnam (CPV), the first remarkable step made by the campaign is the formation of the
CPV-led Central Steering Committee on Anti-Corruption in 2013 (Nguyen, 2023). The country
went from the 113th rank in 2016 to the 77th rank in 2022, showing recognizable progress.

With anti-corruption measures in effect, the rate of business paying unofficial fees reached
the 16-year lowest of 41.4% in 2021 (Nguyen, 2023) . Improvements in transparency,
administrative efficiency and predictability have also contributed to a more favorable
investment climate. However, with over 30,000 business executives and government officials
going through criminal proceedings by June 2022, the country’s long-standing competitive
advantage of political stability started to shake (Liew & Loo, 2023). Officials in fear led to low
public project disbursement rate coupled with permanent suspension of projects under
executive-turned-criminals are only two among multiple counter-effects of the campaign.
Another bureaucratic problem prevails: public servants leaving the bureaucracy while young
enthusiasts become reluctant to work for the system.

Taking bureaucratic paralysis as a critical obstacle to Vietnam'’s sustainable development,
the study investigates the impact of the Dot Lo anti-corruption campaign on the public sector
by exploring whether the campaign has intensified bureaucratic stagnation or created
opportunities for workforce renewal with a particular focus on young and active workforce
participation. Specifically, the research examines how the campaign has influenced young

Vietnamese professionals’ attitudes toward public employment, what factors drive their



reluctance or motivation to enter the bureaucracy and what policy measures could strengthen
the state’s ability to attract and retain a high-quality workforce.

While applying the principal-agent framework with four key problems including
information asymmetry, moral hazard, adverse selection and goal misalignment, the study is
ground by the hypothesis that attracting a motivated younger workforce is essential to
preventing long-term bureaucratic paralysis and sustaining the effectiveness of Vietnam’s
public institutions.

Findings indicate that the Dot Lo campaign has influenced several principal-agent
problems. Improvements in transparency, fairness and procedural integrity have reduced
information asymmetry, diminished opportunities for moral hazard and limited adverse
selection. These changes make public sector work more professionally appealing, suggesting
that intensive anti-corruption reforms can enhance the perceived credibility and
attractiveness of state employment for young talent. However, the study also reveals the
limits of anti-corruption campaigns in addressing deeper structural issues. The Dot Lo
campaign has yet to resolve fundamental constraints representing goal misalignment
including low compensation, restrictive incentives and mismatched expectations between
officials and organizational objectives.

These findings point to several policy implications. To sustain a capable and motivated
bureaucracy, Vietnam should initiate comprehensive reforms targeting compensation, working
conditions and professional development. More competitive salary packages and performance-
based incentives are needed to reflect the responsibilities and risks of public service.
Improving workplace conditions such as creating a more transparent promotion system,
ethical leadership practices and safer administrative environments would further increase
public sector’s attractiveness. Strengthening long-term career development through
structured career paths, training programs and mentorship opportunities can help align
individual motivations with organizational goals. Together, these reforms would create a more
attractive, resilient and effective public sector workforce, thus reducing the risk of

bureaucratic paralysis under Vietnam’s ongoing anti-corruption reforms.
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N—Z DGR E AL L TTHBE TR, EH - Z2DM53%. HEH30%. MZINEIE - 8
6%, WHIHRTE : $KiE5%. Lo THBY ., MHMBH TRHEL L5 XMTFETHLH, Li
L. GHGHFIEMK TIE. AFu X=X TIE17% T 2 VHBHED, JHHEN—Z TlE64%
2D TEY . FHOFRHEE AR RO/ S < &b PRI 2 8D TR
EVWETERTH A Z VMR INL, THNBDEHMOAF T D) B, 52% 244 - £ oA
O, BB (26%) LR (11%) HBZhTH . AEZERHEEPH LN, ABHEIZL 5 AF
DI ERD11% « FZINEFETIE, $KED67% 2 i 21350, FRH L, T3, BOLHK
DYy FIZHFBOABHSENTWEA, £HE - BUCHR MY » 7A@ LT, Mz)lkz
FEH &3 B HB B RAS R W EIA A3 A 5B o GHG PR EIZ T X TOREBA33% FEEE % >
TWwaH, MR, $kiE64%. /N A25%. HEJH 7% LD D 5. BOEHM TR MY v 7
BDH B, 48% MZENFED + U v 7T, HEHGH15% TH % 23HEH R TIE54% & &> Tw
o NF¥upbPihE2BRLUTHIBT 2PEMARTIE, ZHIK MY v 777%%43%., BOEHK MY »
73, 51% TH H . BOLZGEIE ABHEZ ILBNE CHV D 2 26, ISR O Rk
BTHDEFR Do HW - JHEHINIHNT T2 L PR RAIKE S R4 D 2 EAHANND, i
WEEFICXZ2BOCHW MY v FTIZHBHIC X 2385855, 44% THEM R EA22% & i b v —
Jiv WAVEREEIC X BHNAEE ) v 71386% & kb < iisMEEE OBDLE EHGE TS
HEL720B, ERZHCIEZAT) FHEFELE SIS,

2z = Arsie
x1 B - BEMFEESEERE GHG HHEE - #h=E
SEBEAEE (A 0) ZEHBIRIGHGHE A¥o | GHGHmE [HepE[ry s 7EEE
T B . N YR
1_#%i 2_2 3 1_g%: 2_ 12 3_BEhE o) @ D/2
B 2 BmE _$%E 2 _Bm D e @ Smi
SRAMHEY T T3% | ax 17% 6%, | 31% ] 4% BA%| 7846404.947) 6632654.904 43%) 100.00%
MEREY » 7 B4% | 25% ?%: 3% 33% 33% 34% 126,177 247,220 51%) 4.43%
ZHY THEREERYY T | 12% 0 12% 41% 3556 3.02% 7.32% | BY.6B%| 265520.9055 1088827.94 24%) 9.33%
WEEN TREEEN T 56% s | 13% PETH| 525.2811613 23536451060  22% 0.02%
EaAN wAEEE weEmty 7 [ %l 12% 7% [ESE|IN 1% [ 2s% JNSAR| 3852.727525)  4454.788756|JIE6H 0.14%

5. &R

AWFFE T, HeETi 25, Wi S —y ¥ M) v TR AT H A E & BOEH
W22 B L, BOURE D 2 5508 28R L7z, AMFSEIC B W T, BUESMA % HWZEE
ERBLARORCZBERTH LI EPHISINDLE =), 1 M)y TR0 M)y TRPE
B MIMAER S, BOEEDS 72 5B BEIRO D9 9 L ZALIC X > TBOERMED G- 2
LRBHBRE SRR D 2 LAEHIN, MR 2BURIERZ 5 N2, WRORETINRLE RS
R WHLR T R AR PR H Gl 2 R 5 2 H A EARD LN D LIRRE NS,

6. ZEEM - Xk

1. BREEER IR BRI FAL A BT E  ENLRBEMIZEATHIER ¥ A 7 A S ERBRIET 5 & ~ & — 1R
BRIREA AL VRV MY F T 4 R 20235F EOIRBR A A HEH 2 K OWIE (FEM) https://www.env.
go.jp/content/000310279.pdf

2. BEA KREEREMSRZBCORNEHLYSHERS AR E» VT OB HER (SR7HE3H)
https://www.env.go.jp/policy/local_keikaku/data/karte/karte_02.pdf?250331

3. ELREEREBORN REBOGE ARMHEA R@zawy—-2 ) 74 W (k-2 & B8k pdl
https://www.ecomo.or.jp/environment/unyukotsutokankyou/data/unyu_koutuu_to_kankyou_2025_all.
pdf#page=7
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SO Rubrobacter radiotolerans ?

TG RHE LTI B D 5 7 1B

BRSO BT K
HEGRERRERE R GREEC WLRIIAE 24 N 3910240012
Iy —

€5 A=1:0)!

DNA #ZREIZHRFHTAHZ LR b2 5L ETOEWICL s THEHETH S, L2 L, EWER
FZBW T, WICDNA B Z ML EHICBE SN TEB Y. 20 1 DI H 5 AT
DNA % F & L ThA AR FIT/EH L. BN 2B 2 RIZT T EBaLbhTwS, L7
230 T BUHREA K IT§ DNA IR, RIS 2 MO & 2 ORRA 2 B35 2 &
. AWRES BB A EELNET - TH b, TLTHETTHICTBWT, BN TEVIK
SHREPINE 2 R TR 72 B S gER gL & L THEH 2 hvTw b,

TR 5 R R B SR DUV & Rubrobacter radiotolerans 1. HURRE MR 3 5 2l A F i E 23
45CH 7 5 AEHERRT. ShT THRESNTOYSHME O P TR S BB K2R3 2
ETHOLNTWSY, RO BRI I m W IBILAEIC X 5 DNA BB IC X 5 2w IH IR
FHARBENTELY, L L. SO DL T R, radiotolerans ¥ 5 % EHERNT L 72611
RohTBy., BERHRL EOMBHLMBTICEE > Twd, T0O7D. BEHHHRIC X 2861
% DNAHGEDO I H, KRB ED XS RIS LT, ED XD 2RI X - TPk % %
BLTVZOPIZO2VTR, FTHEHL2ICHRosTwERWw, £ T, AWK TR
radiotolerans ® DNA B %HE & DNA BIERAEOBN G IZHEH L. BA# % %Mk 4 7% DNA 44
BT B ER. TS TEREICOVWTH ST A E2HME L

€35 9:57))

9. B4 % DNA A b L AAZ H VT, B EIAL O DNA #6552 b L 223 2 ik
AR % g B K B YE M B T B B Deinococcus radiodurans & — W M B TH 5
Escherichia coli & W& U720 WIZ. R. radiotolerans ® DNA B TH L SN D RRERE L2 H
RIERE TR L IR L, A ERIC X % DNA 815120 L CTHRE 3 % DNA B8 o IEfEE1C
DWTIEN L7z E 720 ZARSYN (DSB) A b L AWK DS ) 5 DNA OREEZ 79V 2
74 =V FFVESIKE) (PFGE) IZ& o T#HT L. DSB X b L XA T TEEEIZ L DD DSB
VHEREEINTVL00% ZHEMITH ST L. E5I2, DSB A ML AREHONBBEEICE
W, DNA Wi iy 28 ARAF I RS L. BEL TR TFZRIBNICBSE T2 LT, R
radiotolerans \Z31} 5 DSB BHEAFR DL X CHRBIZOW T 2175 72,

[(BRHLVEE]
DNA A + L 2§ 2Dl TIE, 7V A~<4 ¥ (Bm) % & ® DSB # 1% 7%1H



B LTSRS 2 HANIH LT D. radiodurans % LW 5 EWIEZRT S LW SN TR - 72
(Fig. 1A)o LA L. 7V FIALRBALHG IO L TR EVIEZ /R T 2 &34 <, FIZHO0.
XHMILEHBITH L CIRL LAE. coli LIERTHIIERWICEZETHIL LI MBEL 7
(Fig. 1B)o COfERIZ. KRB o DNA LS. DSB ~DOIi P I R 23H 2 ikt % L+
T5bDE%Y, [HRFICAROBRILKE I T LIRILEBOKI ZRRT LD DE R o720 X
7oy ERAEREBOWUETIZ. DSB. 7V F Uk, LG, BABBHEOVTIOEE A P L X
WBEE D RRERE S, HRAERERF LURTHEL LAERO bW Ed o7z, Thud. S
ZERIZ L %2 DNA HBICH LT HEND 2 WIZHEGIEEISHEEE L T2 DNA BHERREC
Lo T, WD THEHKETDNA MBEI N T L REMEATRE S 7z,

X512, DSBHEBEOMAT TIZ. EHED Bm IZBWTH DSBAZEIIERIENTVWIHET
PHERTE 720 THUE D. radiodurans \ZB TGO ERE AT - 7286 L T DSB O %k
BIZIZRBETH o720 L L. F ¥ <@ EB T, R. radiotolerans DJ5 7% D. radiodurans
ICHARTDSB Al Sz Lwv ) #itinid 5" L7225 Ty R. radiotolerans © DNA B
Hild, —EOIGMERRFEM A S DNA Z B3 28RN 5 2 AvRm 3 iz, 7. DSB#E
BB OMHT TIE. Bm iZ & - THIH L L7 DNA 2%, R & ISR 5 1L d 2 B2
iR c& 72 (Fig. 1C)o ZHUZ R. radiotolerans ® DSB 1515 FAE 6D TRIFRMITHREEL TV 5
CELEBMIMTODTH Do — MM ZME TIEEA Fr D DSB 2385 %2 7”39 25\ R. radiotolerans
ZRIRFICHEE L 722 8D DSB Z IEMEICIBIE T E 2R 2 i 2 TV b 2 & s s iz,

NN S, R. radiotolerans O &\ BEHRIRIUE X, —EBOTEVERRFEAE 2> & DNA % B
T 2HME L. DSB 2RI 0 IEIBHET 5 2 & AT E % DNA BEREHESHRT 22 &1ck -
TXZHLNTEY, TD9HH DNA BEREEA BN HIRIEO P2 H ) T LB S0 572,

3 100 —m—R. radiotolerans :

5 10 —e—D. radiodurans Recovery time (h)

E 1 Segon 50 2 4 6 8 10 12 14 16 18 20 24
"é 0.1

% 0.01

g 0.001

w0

l; 2.';10 500 ?50 10I00
Bm conc. (ug/mL)
Fig.1 Bm (CX9 2 EFFIRD L

g 100
E 10
B 1
o
£ 0
g
E 0.01
g 0001 L+ . ) X
» 0 200 400 600 800
H,0, conc. (mM)
Fig.2 H,0,IX9 5 AEFHERDLLE Fig.3 Bm JLEET£ D DNA E1EXNEDBET

[

1. Yoshinaka T et al. (1973) Agr. Biol. Chem., 37(10):2269 — 2275.
2. Terato H et al. (2011) J. Radiat. Res., 52(6):735—742.

3. Webb KM and DiRuggiero J (2012) Archaea, 2012:845756.

4. Terato H et al. (1999) Microbiol. Res., 154(2), 173-178.
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1. #

Pk, Bk, X7F Fi EIRGFUNDOEH LVAIEES ) 7 4 ORBUS X Y BEIFBAL~ D HEH
ik B by 2 87y 77 )N =Y AT AEMDORBEARSZHEE INTVDE, Zohoh
Ty F2EWF X ) 72 MRS EREDTEH SN Twb, e, 2-Methacryloyloxyethyl
phosphorylcholine (MPC, 30mol%) & n-Butyl methacrylate (BMA, 70 mol%) »57% %Y Vi
BT ¥ ¥ AIEEAK  poly (MPCyr-BMA,). Mw < 24 kDa (PMB30W) 75, Rk
HEHETIC, ZEEHIC X VMRNICRET 5 2 LM ashz’s ElFosTHFE L LT,
PMB30W D BKPERE (BMA) ASHIKBNRE 2 7 12RE L. Hal ¥ % BRI PMB30W 135% 3 v
MR Z TR L. BRICTTORENRES 2 & TIRE ZEEH» 53 )T 2 THRBNICRITT %
CEREESNS (Fig 1A). PMB30W &, BUKYE 2 7 I2HEA 2 WU T & %720, BURTESEH
O EAL L MBHNREEF ¥ U TICAH SN TERLY, —J5, BUKN - B0 T3, M B 2
CHEEHENICIZEEE T, EREOMBNRENHETDH L, DK A Z PMB30OW (12
HEE S S THIBRMIZ%ET 5121E. HEH5 T & PMB30W ZILGH 6 & EobENFEE Vw5
VEHNRDH Y. PMB3OW A KDL& BMEDORFEOHRE D HETH 5, AWFZETIX. BAMESEA %
ARG CHRF L 7 ¥ MG AR PMB30W 2 0 (AN (RAFT) HEAIZT
AL HOBESRIBH - BUKYEE 7 VA PMB30W ZER L7z, €1 5 OMIRIEE 828 8)
Z BT L. PMB30W - 3EA| D55 - WPEHIEIC X 2N % E O ERAAE 2 T %,

il

2. M¥tEFRE
2.1 FHE 7 NHEEIOCEEREA PMB3OW OB : 5 VA NVERIZT ¥ FIEZEA L 7-FMEA] -
RAFT A 24K L. ZN5ITERMIE - 0 F =Y PMB30W 2 &% L72%I1C. AEST0

L T 0

& a /7 n g m ’:” ° 'C
e e I
[ Molecular weight controlled oligo ] o

DNA (2.7~17 kDa) and PMB30OW
(9.7~24 kDa) conjugates

Fig. 1 PMB30W O#ifafEEE#F (A) &AMETO PMB30W 7/ ¥+ ) 78%Et (B).



RAFT AlH kD w Kk % #EL L. 7V v iFE4k Rhodamine B (Rho B) #F 4+ —V~< A4 7L
I TEAL, a K7 Y FEANOAKERL 2 Y v 7 B2 T, Cyanine5 (Cy5) Bk - 8
AT NVFVEAETFVIER (DNA) Z2HFEZELHTH /v 7 2dkilt U, W& 2R se
Cy5-(TAT),-PMB30W-Rho B ###7z (Fig. 1B),

2.2 MRAMSLEMYE - BITE - B EYERGE ¢ v FIFSAHIE (HepG2) Mifatkz Bise U< L.
FLYFH A4 P—YR4&ME LT, 4C FICTHE L7 HepG2Ri K2 .2 % LTy Cy5-(TAT),-
PMB30W-Rho B ZWg# L. L RURIRRE 2 o SIS CTHIZE L 72c 22 CTid. DNA Ok -
PRERYV =G FRERUAD NS — T L7z, MIRBBERBIG & B U CHll R g 55
P, HE - MR T v 4 2B ho T

3. WBREBE

RAFT EHICE Y, B FRGSMAORNT ¥
F &K% PMB30W (Mn = 7.54-186 kDa) O &
WA D) L7z HOERR S X OF DNA 88
by AKY v —dKBERP TR ER (=
10nm) Hk & WP Z ML Wb 2t %
DLS & & ORI W THB L 720 = h Fig.2 ssDNA; 2.7-16.5 kDa (A), dsDNA; 5.59-33.4

k. HEFIHES D GBI L ELR MRS kDa (B) #8# PMB30W (18.6 kDa) MDififafEE&
_ N #E) & ssDNA; 5.47 kDa (C), dsDNA; 11.1 kDa (D)
SN EERLT S, 1835 PMB30W (7.54-18.6 kDa) T il ja il

B BIZEIC LY. TRV FE -k Mean £ S.D.n=4,"p <0.05, *p < 0.01.
e 532 8 2% ) & FAT U 720 Fetk 7 ssDNA HHLK5IREH el I 5 B VEARAE 1 20 B BEY & & S, 8
RMRIZHEOCERB AT Lze —J5, WIEZ dsDNA #HEFRHIZE 211 T EvoZ itk 25
Fahi, CoPEIE, BHEEEBERF IS I C VSRS LRBTH L L E2RTEEHITHI
LIV INWIRIRAM D5 - Wk - EZRH A4 A0EEEEZ R LTS (Fig. 2A,2B) o

BHT v A4 OFRR ARIC K 2 BOER B R S 2 578 3R a0 m Rl %
EETHAHI L2 MR L72o —J7 T, DNA HFEE PMB30W (235 W TH I I RERE 19 12l a0
BREZGIEHFE LTS Z PRSI N. T1Ud DNA OFFELEDS, MRSV L.,
a~NDZA ML ZAREMIZHEESRBIL 720 L e L7z (Fig. 2C, 2D),

AR EBEOEHM 2 V72 v ) 7 FISHOREREE LT, X oMl BE s s #Hic s
\J%EE - AN ZEEMRAGFNA P L ARRIIN 2T 5 L OEEEL R L.

0 2 4 n . 0 u ® ]
Tiene (h) . Time (h)

4

2 K

1) T. Goda et al., Langmuir, 2019, 35, 8167.

2) M. Mu et al., Colloids Surf. B. 2017, 158, 249.

3) Z.]Jiang et al., Curr. Protoc. Chem. Biol., 2020, 12, e85.
4) H. Takemoto et al., Bioconjugate Chem., 2012, 23, 1503.
5) X. Lin et al., Biomacromolecules, 2014, 15, 1, 150.
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HY 2R3 7-00MD TEELREBETH D, T2, TELDOHEMLYERS51E (o) X, &k
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(1) WIEHM

AWFEDOHMIE, 7TAVIDOCSPIZEHL, TOFHFAEB X UOREEADRBEHE~ND K
Tt X LR 5 R L EREZWSNICT LI ETH D, B, AT A 1 E
REOMRICB T 2EBOEMNMAZERLTBY ., HANEERPHEICHT HENET IR
EL R HARLORBHEHIZITLOEVWDD LT S,

(2) W5ehik

AWFFE T, CEEREICB W TRITIE TH AW EERB S OBRBERB L OESHE~OM
2 RFRRB ORI, T A A EREDOKRFHEIIBOTRENIANY)OOH LYNKET TS
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Fig. 1 Differential chromatograms (heated minus untreated) at 270 nm.
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Fig. 2 Differential chromatograms of cinnamon and turmeric at 270 nm.
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Fig. 3 Differential chromatograms of Chili pepper and Pe_E7 at 270 nm.
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4. #EFR Table 1 #&EET — Z(CH (T BERHAEE

PR OBGET — & 12 & 2 3R T3, PEES &) 75 A% AP(IoU=0.5)
mAP®@0572%0.989. F1{A%0.98. H:amlEd Ny v 0 correct grasp 0.994
T AKXy 7 AOIEMYE % B IS 5 ; "::';:::::’m“::::' :'zz
mAP@0509550897% . ZHZh iz R L : ——
72 (Table 1)o 7 A b7 — #8238 % F \ 7= 5¢Ali 4 needle 0.995
Tix. MHMOEBERMEZ, FUESRKE %22 mmff:f” o
065712 % & L. kWl K B & 1E BLAL I F 47 51 T 36
(Fig. 1) 12X b i L7z

i J. needle (096). correct grasp (094).  contuion mmex Nomatans
B X WMangle-only correct (0.93) (ZBWTEHW P
KB %1% 5 N7z, —J T, position-only correct -

(0.80) % incorrect grasp (0.84) TIiZ. I H D P e I

WA=V EOREAPRON, b, BN g e

1151 (Fig. 1) \&B1F % [noname] X, A% z
TEHRLIZSDODZFADOVWTNIZHENS L& i Ineorrect grasp

WHO BT ERERZIEREL TV T i

) ZEUMEBELE L TERLL Lzdo

Ty RESODI7 FANZHEHENDLREFRN nansme el | 17
[moname] & LTFWINLI L, EF VIS IR
LBRBMERIKL, $XTO27 7 A THRBRM AR :
ATt L7z i1

ER oM RO (Fig 2, Fig. 3) Tid. frueGormect S
SR O/NE W Z RIS ER L TV b, Fig.1 FXMF—2Cx7 3 EHRIELERITS

correct grasp 0.95

Fig. 2 #H#2#F (angle-only correct) MDE3EHHI Fig. 3 #H#8#F (correct grasp) DERzEHI
5. ZELEYE

angle-only correct (.96

AL THERE L2 EFVIE, $HEE Y — v o0 B X OHHIREOS OBIICB VTR R
IWRRERZRLEZDOD, —HD 27 5 AI2BWTEBEEB X ORI EBRER S,

75 AP OiEpEm % 5 &, correct grasp BV EB L OCAEXRFEINTWASE 2D,
MO EY) 22 BFE 85— L OBEMN R ARIKE L, BUEMEOhLEZONSE, —F
T A#EYRFFCHEENSL 3 DD 7 5 X (position-only correct, angle-only correct,
incorrect grasp) MITix. RMRHAL RSN Thi, WO 7 LRt 7260 o Mzl X
D, 77 AMOERIPNS S hofzlebbEZ DN 5, KRS, WET VICX > THRTOHBIA
ARWRELRERIEZT /) T —Y a YORBETHRAEES 2153, T A b7 — 71281 5 Rk AP
ZWRPETNVOWMOMSH EL LA SELEMII o HEIND, T2 £7 T AITBw
T [noname CRKEH) ] RSNz, S, BIMICB T 2B LBMEOREICE D)., BFE
BHOTFPIZRE R ORI RSENIN-Z L5, ERERNTHLEEZOND,

SHOBELLT, =7ty FOWHRRFEREO T — F kO b2 K0 . @Bk R 2 10 -
S5 LT, ATHORBIFHEIZINNT 72 X VEERETVORBEIETHL EEZ DN,

EZPEIN

[1] Society of American Gastrointestinal and Endoscopic Surgeons. FLS manual skills written instructions
and performance guidelines. Los Angeles (CA) : SAGES; 2014 [cited 2026 Jan 18]. Available from:
https://www.flsprogram.org/wp-content/uploads/2014/03/Revised-Manual-Skills-Guidelines-
February-2014.pdf

(2] Bk, BN TR VHEST. Gastroenterological Endoscopy. 2020:62 (7) :793-802.

[3] Jocher G, Qiu J, Ultralytics YOLO11. Version 11.0.0 Ultralytics; 2024 [cited 2026 Jan 18]. Available from:
https://github.com/ultralytics/ultralytics

[4] Tzutalin. labellmg. 2015 [cited 2026 Jan 18]. Available from: https://github.com/HumanSignal/labellmg
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(CREW R E 2 B

S Fusarium venenatum ™~

#HE Y a7 YR EAGHOBGE

FAHH REET
BT SR 454 528 No. 1600220020

ol fw

(- X=1:0)!

MY T YHEEIZ. Fusarium J&5S O RIRNE A3 EE
BRI LB A ED & LTHEAET S A
CHO—HTH2 (Fig Do M) AT E VY BARKE
DOEWICMYATENE LA P HEREZE R T |
TEFHLNTwD, T2, HRkkoZwhYyast R i
YT FERMODBOBELEHETIEEZ LN ﬁs
bo TNOHIZEBBEZBRT H72DI121F. KRAID b 4R 14
VaAFEryDF—y 2 WETILEND L, TITA 3
Mrecits AR MY a5 AR, BORL S Fig. 1 FUIATEOEFER
Fusarium JBWHKDO Y 25X &K ZRNT S 2
WX, Kby artroBERERAR, BITMETIE AR N a7 X VAR Fusarium
venenatum A Tri5 (FyATri5) 2 LT, BE MY a5 VLR F. graminearum HEDOHE
fK7-hydroxyisotrichodermin (7-HIT) % ¥ J1 L 72 B 2. 7-hydroxy-4,15-diacetoxyscirpenol
(7-H-4,15-DAS) P EASINLE I EHIRENT, T TEORERNIEGZHIB L. FvA Tri50Ol
TR 2 2L S 2B D7-HA4,15-DAS DREAENOBZKEE L 720 S 512, 7-H-4,15-DAS &
I & LRI oW T HEREZIT - 720

10

o LU

(=B %]

© WO T 27-HIT OWILEAT) 728D, 6 KD=/7 5 X 2T RF Fi %150 mL 59 L
F. graminearum A TrillZHW L7 7 HHO KEMBE, HHRSWM 70 V757 4 —T
i L, 7-HIT @B Z AT o 720 IRISIRMERZAT) 720, 4 KO=M7 5 2 31T YS_3055 1
50mL $O5E L7z 22, FoA TrisH 7% 1.0 X 10° mycelia/mL & 1.0x10"' mycelia/mL &
BAHEICENTN2ARO=MT7 I AITITHRE L. 3 HEAIREELZIT>72. ZLT. FHICEN
WMOTHIT, 9 —HIZTLC 60X & DR L A-7-HIT 2 H&RIEED30ug/mL 2% 56 £ 912
WL, 0. 3. 6. 9. 12, 24, BT IcLEMB 2T o720 TOHK, iYW % TLC &
LC-MS/MS T L. IR ORAEZ T - 720

@ 3AD=M 75 A2 YS_ 308 Z50mL 57k L. FoA TrisO R T#%1.0%x 10" mycelia/mL
EBHENICHE L. 3 HE OGRS, FidTHE72 7-H- 4,15-DAS % & E 5330ug/mL
WA EHmmL, 0. 3. 6. 9, 12, 24, 48, 72K T &I B 21T 5720 T D14,
ftiw %2 TLC & LC-MS/MS Ti#tT L. M OREZ 1T - 72,

® 1.0x10" mycelia/mL ® F.o A Tri5\2x UC7-HIT 2R M L. 1AM EZIT - 720 WIS
XM ru< b 7574 =2 HOTHMEZITW, TLCTARy MW ohz75 27 3 a vah
L., e LTl L7 T, EICH L THERR LY T Y E= 70 Z2 W THE O
FE 2T o720 BEE LTI CHLZ T F VLS5 TrilOlEEE. C-16i 2 7 F M LE¢ 5
Tri3BEE &2 L7z
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(R EEE]

@© FoA Tri5~®O7-HIT O 300 % B
T &, 7-H4,15-DAS @ p# 4 131.0 %
10°’mycelia/mL TR TEZ 3. 1.0
x10'mycelia/mL TlZ M # T X 72
(Fig. 2)o it > T. 1.0%X10°mycelia/ 7-HIT
mL TIl37-H-4,15-DAS X A S i
CWwWERBN, ToZES, I
TIBEPENE BETORBAD YA IV 7P BLL ) TriEORELENRIET 5 720,
7-H-415-DAS ~NO IS HEEIMM T T 5 L EZ b b, FBmmMIERETIZ. BAWIZX - T7-HIT
DO Y AARDEL B BBEAMBETH ONTD, REBETH, HBINLZEEOFPETTED
505 WY AADBPRL B SNz, 5#131.0x10° mycelia/mL ¥ ¥ 7V oXEHE 2 E R T 5 2
& T7T-HA4,15-DAS DA EN L P WGEZAT ) LEXED b,

7-H-4,15-DAS
Fig. 2 FvATr5(Z339 37-HIT DN

@) FvA Tri5~ ®7-H-415-DAS D i wOAC
MEBTIE, TLC LT, LHEAK
RO E R OH A K b OB Non

W8T & oo 720 LC-MS/MS f##T
% AT o 7z # K. 7T-hydroxy-3, 4,15- 7-H-4,15-DAS 7-H-3,4.15-TAS
triacetoxy scirpenol (7-H-3, 4,15-
TAS) i # < & 72 (Fig. 3)o —
Ji. PHEL TV AW D7-hydroxy-4-acetoxyscirpenol (7-H-4-AS) DY — 27 3R TE o
720 TbbH, Tri8ERIZL S CIBT v F ML X D & TrilOlEZIC X 5 C3W 7 & F VALAHS
BRI TN EEZOND, 72 TLCIZBWVTAE Y FOHELTHHEAE Y b0 MBLHH
BTELRDo2 NS, 7-H-3, 415-TAS DAV ETH 72 L HEWNTEX 5, HE-> T, Tril0l
BER DT7-HA415-DAS 120 F 5 I WE S 2 5. 51T Tri 8 B 134,15-DAS 7 54-AS ~~
DI EEDIEFHITENZ EPAONT VS, o T, SRIIFENMEZIERT 52 &L T7-H4-
AS DREE SN D DHGIEZR AT O LBV D %

Fig. 3 FvATr5\Z339 %7-H-4,15-TAS DM

® Z O FEB T FoA Tris~7-HIT -

gs,
ML, BRI 0 75 - o
TA—EMOT, KRHRET- , = . .
7o ZOWRE, AMEO LY aFE 3 W N
ViR bNAIMENREKDT T S %’ 150 B 323.1482
Va vICEHER TV 2 L5 oy B ‘ ar1m
T&7 ThOZRHE L, BEX P | Ll
’;E\ k 7 ‘/ ':E = 7 %}E % ﬁ:]: - 7_: k : 100 150 200 Mz:sﬂsmm;:lloa 350 400 450
5y Tril0OIRER ISR OTT ¥ € =7 Fig. 4 SE%ND MS/MS [M+NH,]" 442.2Da

BT — RIS Z R L7

A TriSER R EOWEICBOTHIE LA o7z 72, TrilO1EE#HE R OF TridhE 12 & 5 B
FRDVEE Lo 2WHEEWEEL 728 2 A, EBROTH ON2T-H-3, 415-TAS TH 5 Z L 2%k
ATE7 (Fig. 1o bbb, 7-H3, 415-TAS IZEDOBRMERTHEE S NS Z EHHAW L7,
% 72 TrilO1EEEIC & 5 C-36L 7 & F WMLIZ & ) 7-H-4,15-DAS % 57-H-3, 415-TAS 25 S 7= 2
LD TLC ARy b LU LC-MS/MS AT & D iR T & 720 > Ty 7-H4,15-DAS b 5l D%
BRCHEEICHAELTVD I LIRS Nz, F/2, R 2HBEOWEICH L Tid, TriB&IZL 3
BIte 7 Y E=THRBIZE 5T, WEZH 5213 TE Lo 7
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Abstract

Since the "information revolution" of the 1970s, the global information technology industry
has been transformed into a mainstay within modern economies due to the comparative
advantage created by the integration of software, hardware, and digital communication
systems. The dissertation addresses how FPT Corporation has evolved from a domestic
market leader in Vietnam to a significant IT player in the Japanese IT sector for the years
between 2000 and 2024. Based on some analysis of its strategies for internationalization, mode
of entry into the markets, and performance measures, this thesis discusses the strategic
approaches that FPT has adopted to capture domestic and international markets, particularly
its entry and consolidation in the Japanese IT market between 2000 and 2024. Secondary
sources of data, such as corporate annual reports, industry surveys, government relations, and
comparative case studies with Infosys Limited, allowed qualitative analysis that investigated
how FPT used partnerships, localization, and technological innovation to achieve sustained
growth in a rather fiercely competitive environment. The central research question guiding
this study is: What growth strategies has FPT Corporation emploved in Vietnam and Japan,
and how have these contributed to its international success?

The research is using qualitative methodology, based on the use of secondary sources
such as corporate annual reports, industry surveys, government policy documents, and
comparative case studies. That said, this approach allows for an in-depth analysis of the
strategies which FPT has adopted within wider theoretical perspectives related to
international business and innovation studies. As the research covers both domestic
consolidation and international expansion, this study clearly indicates how FPT modified its
strategies across various cultural and economic contexts, while those adjustments also
contributed to its sustained growth.

Findings show that FPT's domestic success in Vietnam was built on initiatives such as

the OneFPT strategy integrating business units, prioritizing research and development, and
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fostering innovation. The government policies of digital transformation supported FPT to
make it align its services with national priorities, such as e-government and "Make in
Vietnam" platforms. This strong domestic foundation served as the resource and credibility
base for internationalization.

In order to explain the company's success in the Japanese market, this paper attempts to
analyze FPT's strategy based on the Upsala Framework, also known as the U-Model. In
comparative result, despite while Infosys had an earlier entry into this market in 1997, the
entry of FPT in the early years of the 2000s proved to be far more efficient. The company
stressed localization, investing in Japanese-speaking engineers and managers, and building
trust through perseverance and cultural understanding. Strategic partnerships with firms
such as NTT-IT and Sumitomo provided early opportunities, while acquisitions like NAC Co.,
Ltd. in 2024 expanded its engineering base and deepened its integration into Japan’s industrial
ecosystem. By focusing on sectors aligned with Japanese strengths, including automotive
software, ERP modernization, and artificial intelligence, FPT positioned itself as a key player
in digital transformation for the country.

Outside of Japan, FPT aimed at a more general internationalization strategy through
mergers, acquisitions, and partnerships in Europe, North America, and Asia. These steps
demonstrate how the firm gradually gained acceptance and status in the global IT services
market. Such strategies are set against the background of existing theories on international
business as the Uppsala model of gradual internationalization and innovation-driven
globalization frameworks. All aims to illustrate how FPT's adaptive strategy further
strengthened its competitiveness.

In a final word, this thesis has shown that FPT's success in Japan is supported by four
consistent pillars: localization of workforce and services, strategic partnerships and
acquisitions, focus on niche sectors aligned with Japanese industry, and clear growth targets
signaling commitment. Together, these moves have allowed FPT to outshine earlier
competitors such as Infosys and confirm Japan as its largest overseas market. The case more
broadly illustrates how a firm from an emerging economy can achieve global competitiveness
through a strategy of domestic consolidation along with adaptive international strategies. This
research aim to contribute an academic understanding of globalization strategies while also
providing practical recommendations for companies that want to expand internationally in

the digital era.
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BRI L v, L7255 T, EMEORLZEEMTH-TdD, HAY VIEHMEHEHNT 5
CLIZXD, FFART PVOHEREL YV G o2y I T VOGBS TR E 2D, 2 OB
22D AT T2 Quantum mechanics gNMR (QM-gNMR) & EICTw5  (Nishizaki et
al,, 2024) .

AWZETIZ, i e LCidEd 277 Yiiiis X0k 4 3y o3 eiiibdh o s
ThHHAVFFIT VBT YN (AITC) 2EFMELEPWEL (K1), HENMRIZBIT 3
QM-gNMR OERREZ BT 5 & L HIZ, BUTORBETH L HA7u~ b7 574 — (GC)
LD EAT o 72,

(]

F Y NMR 2408 (Bruker #1382, 'H 3t 5 98 B400MHz) 3 X 05 E NMR 2@ (Magritek
8, 60MHz) ZMEiH L72o AITC Z NMR I EBERTHALET & b VIZHEMR L. WY NMR
FHEEHOTHEEZIT o720 BONTARZ PIVICH LTORERFEZERKL. 'H A Y 1E#HE
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WEL B, AITCO'H A VEHRIEZTROEBYTHS ¢ 2 N
%37 b 5429847 [3a] (1H), 6429847 [3b] (1H), 6526961 [1a] 1/\3/ SCs
(1H), 5538355 [1b] (1H), 6595843 [2] (1H). S
A URESER 0931Hz [1a-1b], -13072Hz [3a-3b], 10273Hz [1a-2], 1 AITC L&
16967Hz [1b-2], 4874Hz [2-3al, 4.874Hz [2-3b], -1655Hz [1a-3al, -1.655Hz [1a-3b], -1.860Hz
[1b-3a], -1860Hz [1b-3b].

ATV ELZEL IO MW EET 2 D WCBRL, NEEYEE LTI ATV
ZWVER Y (MExHREII%) ZHmM L7z B 2 L7z, BRI OV T, Wi NMR %
5 L O | NMR 254 % v C QM-qNMR 3 & OF INT-gNMR % % L 720

GC Zhrix. BB A EEIRBO B EEZEITL Tiro 72,

[BERBLUVEE]
QM-gNMR., INT-gNMR BX U GCI2X 3 AITC DERGHRE R ZFE L IR L7,
£1 HSTVHMEMEEIIVTHEREYNRD AITCEE (W/w)

Fik P R ANZ I TiLLY] A4 a3 Ehihy
QM-gNMR i NMR 94.0% (102%) 87.8% (103%)
Y NMR 93.2% (101%) 88.0% (103%)
INT-gQNMR . NMR SEAT A W] FFEAT AN 0]
FifEds NMR 91.8% (99.8%) 86.1% (101%)
GC - 92.0% 85.5%

GC HHIZB VT, INT-gNMR 12 & 0 5 L 72 AITC BE#GRIE O Hat M B % v THiIE 2
1o TWwbo FEIMHNOMIE GC AR BRI T 2 Z R T TXTOWE LR EZ 2 [l
o, ZlFHZ OV T 2R EOMY R LAEZE LA (n > 4). HIEEREZAE (RSD) &
WIND 1% KiliTdh - 72,

B NMR % 72 INT-gNMR Tid. AITCIZHEKT 5'HE 5O KK S D5 & EH
L. IEHERODBANRTHD o 72720, [HRAT]] LHELZ. —hH. HENMR ZHwWw7:
QM-gNMR Ti& AITC OB EETH V. S NMR Z w7z QM-gNMR & FFEEE O
ERAEZ R LTz BUTETH S GC OB LT 5L, QM-qQNMR 13 AITC &A1~ 3
% W fili & 7R3 IR ASEED H N7z INT-QNMR O SR EAIGCHELIEK LT 1% NS
WNEFoTWBZLEHETZLLE, 2D 1~3%HEZRTHEINEQM-QNMR IZRED S DTH
BLUHEMEARIE S NS BE. TOERICOVWTHERTH 5,

[SEDEZE]

AEFFETIE. B NMR 2 W7z g midi & LT QM-gNMR A k%2R L7z, 'H A Y
VEMEISTRAOT VI NMERTH Y. COBMPAMEINTVERY, HREFTH—OER
G ERT DN TED, Lz > Ty QM-qQNMR IE7 Y 7 W hoH A 7 F TNk L
WX b GRIE. ERBEDOILRAMEEL . BMREEMOMEAFANOFEE LT 5,

(%3]

Nishizaki et al, Quantum Mechanical Quantitative Nuclear Magnetic Resonance Enables Digital Reference
Standards at All Magnetic Fields and Enhances gNMR Sustainability. Anal. Chem. 96 (24) 9790-9798
(2024)
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R E 2 )
s FEBENRIEE R OSFLBBIC K 5
KNI H3 A HIVEH O B

EhHE REFLOE
AR ARRAR AR —y - ki d s 4924 F4ENo 1C12220009

oA W

(&= - H1Y)

HARIZBITAEHROE 1 ITEETAEMTH Y. TOH T RKEBAITREERIKDZ L.
UL L2 EDTWAZ LS, HilzeRBICES L KBV ABRREOM IR ShTwn
%o WA, BNBRBEDIKIG A DRREREBICH G T2 LB WHL2 LR, BAMEHEZAL
TS AHIBREHE I CTEH2E E > T b,

KA OHIENF-D—> & LT, BNMREORHEY T 2 USURRE (Bfk. 7oY
F V. B ROFAEATEH ST Twb, HTHEEIE. KA ORREH R 7 R b —
VAFHBEMEH ZRT Z EDPHE I N TV EA, TOPM ARG DS AMBERDENIZ X - T
ED L NIRRT THHICHRE I Tuin,

—F. TRYEF VEBIIEE L FARESUIRNIER S U CRBNICAAAET 525, KIS AR
T HEHRHEIR & ORBEN 2 E VIOV TOHEIIRON TS, T2, BN TIIBEEO MR
BN OB AE L T0wB 2 eh b, 29 LM T TORBOEHIZDOWT S AW 2 5528
%\,

ZZTAMZETIZ. BEOKEAMBRZ T, BBEL Tt Y2l & L
PRI S O AL SR AL I T T B 2 iR T2 2 L 2 HIWE L7z

(5]

KW A% A fllBg Bk & HCT116. DLD-1. HT29} O Caco-2% H \» 72, HCT116 % F DLD-1i&
RPMI1640%% #s, HT291Z DMEM (high glucose) X¥;#i. Caco-21Z MEM K512 v, wihd
10% (V/V) Fetal Bovine Serum (FBS) KO*1% (V/V) R=¥Y Y Y - AL T AL TV V%
WML, 37C. 5% CO5MF FTHRiFE L7z, HMIEZ96~7 = V7L — M2 1 x10* cells/well T
WAL, 2432, 1% (V/V) FBS A BRI L7z, BERR (SA). e ¥t Vi
(SP). Hti: (SB) K UFLEE (SL) o4 b)) w2313 PBS- 2L LT 1M CHIERB L.
Z 7 PBS- THIMMIRE D100 ICA L 728, B CL00R5 A3 5 Z &I X ) s
L L, Wilta Y tu—n e LT, FEDPBS 28RN L 7z 48R L%, MTT
assay (2 & U a4 A3 2 B L 72

[#ER]

HCT116, DLD-1}¢T* HT29IZ BT SB KRR (OmM) & SB (5 mM) ALBERE % HiE 3
% & SB (5mM) BLRECH B MR T A D 5z FEKIZ SPIZBWTH AR
Ml RO TZzRD LN (M1 A, B, Co LALAA5H, HT20MMEIZIH W T SA ¥
SL IZMB A RO T2 AL S Loz (H2),

—7Jiv Caco-2l2B T SB J ¥ SP ARMLBIRE & MBI 2 L4 5 & M B AR O A BRI T
BHOHNT, L LA SP TRMREAAFRAIRLIEEL ) FRECEA L (M 1D).
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A Cell viability (HCT116) B Cell viability (DLD-1)

5 190 s 1%
Eo Euo
‘6 120 ‘6 120
® £
g1 f g 100 ©
80 | uSsp 80 ** wSsp
i Wk SB S

a8
" "
E 40 | povs E 40
g »r oos o] ﬁ 20
n RS

0 0

0 mM 5 mM 0mM 5mM
g Cell viability (HT29) o Cell viability (Caco-2)

5 190 st
s 140 s 140 H
% 120 | ‘6 120
® 100 % 100
-] . -]
£ 80 | ik £ 80
% 60 - =2 g 60 |
] "
| . |
£ c
o 20 | o 20 |
& &

0 0

0mM 5mM o0mM 5 mM

1 SPRU'SBSEmMMALIBICETZMBEEHFEEN= 5, mean £ SD *p<0.1, *p<0.01, ***p<0.001
and T T 1 p<0.001 vs. O mM (t-test)

Cell viability (HT29)

E g

- = -
o

n
=]
T

o

530 nm absorbance ,% of 0 mM
& 8 8 8
!
!
- I.
/ U
\

omMm 1mM 2mM 5mM 10 mM
—: SA —e—SP ——SB SL

2 HT29#HMaICH T B 5EHAERFEAE R OSFLES IR (C L B R4 EENDZ{E n= 5, mean * SD (t-test)

(Bx]

AWFFE T KA AR TSR3 2 Ml A AR ORI 2580 b iz,
HCT116. DLD-1 %0 HT29Cid. BAME R ON7 1 ¥k VLI & 0 M AR AME T L2 — .
Caco2 CIXMBRDI T IEFED SN h o 72,

COENITIE. IR O SR N R S OV FLIE O AR E 0 W 2SBI5- L T B ] REE S D
%o BEMRIZ. AMMBIZB VT =V 7N FZRRIC I D BAERE ST KL MINICERT S
Z & CHDAC BIEMEH 240 L7z 3k oMl 2 83 % L £ 2 b hTwb, HCTL16.
DLD-1J T HT29Cld. C OBMEAMEM L2 a2 R & h b,

—Ji. Caco213 LD B  IEH s LM E W2 AT 570, HIRIRLE = 2L
F—FLLTHHLLT L, MIBENNOEREPRI VIS oMLl DH 5, DT EH.
BRO7a Yt VBB X BRI T IR N o BERO -2 E 2 b5,
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(CREW R E 2 B

PRI AR PR D R R0 2 W PR R
— IR L — i & W% O TS H L 72—

ati SO H

TAEHE WG
RS MR R 44 I 1020220087
P B’

[F= - B8V

HRERLEBROZAEIEICHER AN T —EHBZANF—DONT Y RI2X > THHINT
72 EAETRBENMAEZEST AV F—CHRPHREICEREET LI LB OLNE LD DODH
5% LaL, BFEREZZNGE L, HIA o) — RO BRIENMEZEOE VI ED
XIS 2223 ICKE L2 H o 3w i v, 22 TAMZE TR, Bthay —
BLOEEHE., HREE. BHRE S OBMEZ SN 52 & T BT AV F—1I1x L TRIR
i, Wb 2 [HERE | ORKICHENMEESES LTy sz RE T2 L%
BB@& Lf:o

(]

ANIVY Y FEGITHER L 28RN THERY: - A2 xS L 3 5 RYSRIUTZEIC BT 5 fig PR AL
THADKFE (TU2023-039-TU2024-H004) b EEFRT 747 (BH268) 23052 LT
Fhi L7z EWHEIUE DM 1X Food Frequency Questionnaire Based on Food Groups (FFQg)
6% V722", IR DB X OBIRIIATE X InBody370 (7 Ky Y ¥ 28y) ZHWTEHMIL 7,
FFQg6DFE RN S8 o N7z M BRI A E S 7- ) ofH » 1) — (Calorie-muscle index; CM
index) EHRIRIIRZHWT, BBEZ0H L7z, BPMEHEOWE IS Fryv—0
Fv b2l

[%5R]

CM index EHRIENIRTZ SAF —iiZ L7z 2 A, CM index [ZHTHRIEN R 22
# (Low body fat percentage; LowBFP., 5 % ). CM index {Z X TIRIGNG R 25 #2 1 o0 B
(Mid body fat percentage; MidBFP. 16%4). CM index ([ZHXTHRIENIFEZZ W (High body
fat percentage; HighBFP. 5%) &I20F 52 M TE7: (Figl), AHEE2LET S &,
¥51Z LowBFP BE T3 OB ISR TEFEI R 20, SEICH - BINLHZ2 BEXHENSL W

Bo 0.0045 "
. o0 g
) 0.004 8 % anso [ ]
0 ° HienBre {i anaze <
L] g 0.0035 gg T 1 L4 °
o ® LY & 20000 °
‘§ 0.003
& 200 2 oo0zs L] 4
= e MidBFP g S
§ ¥ @
0.002 ie
g 150 L] o, o0 . g ° L] B =0.193
°
L B o001s ® LA
00 % ®  LowsFp 5 o
® 2 ® e
o o001 °
L]
0 0.0005 e
@
0.0 L 00—0 0
o, 100 200 30,0 0.0 500 s0.0 0.0 10.0 0.0 300 40.0 s0.0 0.0
Mindex (kealfkg) CMindex

Fig. | #EH oV —/[REWERE (O index) »ERREROBE. HIEWHRL O index
D FAF—RITICL Y HEBE L 3BT (inset OE). MARIZ AT L 51200 index
ST it

Iz TIRRRRG AP 72V BE (Low body f

BB P REDRE Mid body far percentage: MidBFF), O index IZHAT fRERRGHA

%\ BF (High body fat percentage; HighBFP) & L7z

percentage: LowBFF), CM index [ZF

[ IEO R MBR A o
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LowBFP B¥ Tid MidBFP RRIZHA<T, 0s

Fig. 2 Oscillospiracese # Colidextritucter RORTERS LT OM index & o iiBIRIE,
cillospiraceae B Colidextribacter BORTER YA EIC
(inser @), Ef, O index & Oscillospiraceae B Colidextribacter Bo W7 ik



CERBRBIMAE L) DAL BOBEDN L W L R ED0h o7z, WPl #&E ORI
B W T, 412 Oscillospiraceae # Colidextribacter J& @ J& 1€ # 25 LowBFP # TH E 2% £
(Fig.2). #t11Z Desulfovibrionaceae #} Bilophila J&. Lachnospiraceae # Anaerostignum J&. .
Ruminococcaceae £t DTU0R9 J& D JFAERNZL WHINNICH - 720 VLEDOFEE I D AHIK & L
AU — LR, fiREY2) OFIA O ) =255 D 200 S TR MK &7
W—THBBY, TOTNV—TTIEEAERHENMREEDE DD D LIrhoi.

[Z%=]

Colidextribacter J& @ #Efll 2 MU I T oM s h T w2, HEXSEH ST 5
Oscillospiraceae FF O HIZIZ EWakHE %2 L & LT SCFA Z AT A2HEBZ W EMEAVRIBE R
Twb", $72. Colidextribacter 1&. FIRIIASLMET THINT 5 & v R, AAAICLY
FRRMICHIMT 5 2 ERWH SN > TS 6), BilophilaJBiz 7 7 ) Y HAEMTELERE L
L. =R &KEIC Bilophila O#MAEEFE TH 5 7)o Anaerotignum BIZT I /BT F V%

B E LTSCFA 2 AT AW TH Ho DTUORIRE IZ)E L NIV TOMENR LWV DD,
Ruminococcaceae BHZILM§ 5 [HEHALYEIR > DFERERE ] 2 AT 5 % 2 5h”, SCFA A
BMbsrwt LTHISONTWS, LowBFP B TIXEBRA 0 ) =235 WIZEH 220b 53R R
ML RIAL. RWINORBELIVELE LTRETAMPE L ADNIZZ NS, /NG TOH
ALWIPERE DR AR L IR - 7 3 /R - BEHLEE CTABA L EBRBNRA LR T WRE %
FFOWBEYEDRIE S5, LowBFP BEICB W THMMNTH - 2 WNHF X, SCFA # 43 5%
WTHBMTHEL T SCFA XA FEMBO ER 2 AV F—JHE LThoNY 7 ik
HEFFICH G555 —FH Ty — IR AT, £S5 OBEMHERICENTS 2 E3ms5hT
Wb, I[IIFPK@ﬁ L 7z SCFA IZIRIIAINEIC 331F 2 NRIRERAL R IR 0 2 g5 & L I, Bt
PR DO BIE A 2 D 5 S EAWME SN TE DY, S DM A LowBFP BEIZB1 %5 = 4
VF—HBEOWIMRPRARREHEOMHNICE S L TW L WREENEH S, 2o Lhn, SCFA 34
THREORKICEb L EERNTTHE I EEZOLNSL, 51T, % )1/3?‘—2#1%50)%&'5#6 )
LowBFP B HRE L 2 BN ZHHTE 21 RENDH S5, TANT—HBERIEEL5 25
BHE L LT, BHEHHMEEL Diet Induced Thermogenesis (DIT) 7% %ﬁh‘i‘ohé DIT iz—
HOMIANVF-HBRONI0%ZEDLEINTEY, EHSOM%EY Tid. LN TGS
HEER - b IR AR WIZE DIT 258N9 5 2 AR ENT WS, AT, DIT IZ¥ITHW
e, RBEHEOPTLRAELLEAPRDE VI EFMSNTWEY, AFFEOMF. LowBFP #
BRI E S 720 D72 AX K HBEINESHRITE S WIS - I TH 2 #0285
bEPo . TRHOAEBFMEIIZ, VIETOZAXHEIUCZ X % DIT . BRIRPARE Y7
D D7 A X EEE DS 12X % DIT o, & 5IICIHBRR oK S 128E ) DIT o8l % &
LT, RIANVF—{EEL LA IS TEEED S, LzA > T, LowBFP HECIXEINA o
V=% W—T, DIT BNEFTALZLICE>TZANVF—HENIEIIML., 3 E LTCM index
WCHARTHRBFEMECEERE 2R L 2EESEZEZ 5N b, D EOZ &5 5, LowBFP #f
BT MBI, DEBRIEEMR 72D, TRE -7 X 7 B B LR DS KIE 12 S A L.
MALZZZEN SO ZFIH LT SCFA MEARAHGE L, A S N7z SCFA O —FRAS LA IZHL
AT, IR L ACHRLRR CER Ly I, ik, BoEAZ24E3 . —J. LowBFP #t
TIX DIT A& (IR, THE, Z2AFKEER) s, A VF—HEPK LTSN,
CNSDERDPHEMICH 2L T, BT ANVF—=2EH0IZE 20D & TR { HiFE S
NBWREIRLLTWBEEZONL, 513 DIT OFHIRHAD KA, THRIEF oA 2
B L LowBFP 2 & DIT OBREZ MR D DIZT 5 E L BT, /N E O 28N¥ 5
2 & T, /NG TORIE & KA & ORI OWTH X ) HEICT 2 L8 1H 5,

(2% k]

1) Blaut M. Proc Nutr Soc. 2015;74:227-34. 2) Takahashi et al, Jpn. J. Nutr., 2001:59: 221-232. 3) Horikawa
et al, Eur J Nutr,, 2020;59: 1585-1594. 4) Yang et al, Gut Microbes. 2021;13:1987783. 5) Zhu et al, Int J
Mol Sci. 2023;24:16733. 6) 4 Fl 34 LR ICEI T 2 Bk FZe i A B 3 #t &5 3% https://www.itokinen
zaidan.or.jp/pdf/vol40.pdf 7) Sayavedra L et al, Nat Commun. 2025;30;16:5049. &) Ueki A et al, Int J
Syst Evol Microbiol. 2017;67:4146-4153. 9) Kim Y] et al, Food Sci Biotechnol. 2024;25;33:2009-2019. 10)
Liu M et al, Animal Model Exp Med. 2024; 7:641-652. 11) den Besten G et al., Diabetes. 2015;64:2398-408.
12) Lu B et al.,, J Clin Endocrinol Metab. 2025;12:dgaf280. 13) Hamada Y, Hayashi N. Sci Rep.
2021;11:23714. 14) Richter J et al, J Clin Endocrinol Metab. 2020; 1;105:dgz311. 15) Guarneiri LL et al,
Adv Nutr. 2024;15:100332.
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DI 7 X A L B2 OB RN PR
—BHZEANDA V72— DEN I ERE DRBRPLDFE—

TAHE HHOEW
54 TFWA L RGBSR R A RN 1A11220043

LA I TR 5

AWFFEE. BEAARREESEZNRE LT [MEZE] OB 7o X LMaZ2 RT3 52
ExHMET 5, EHXHBITFICL VEEELZ - 7225 HE Lo SR ERICIEIZE Y LWL
Bilhsb, CORENS, BMESHENYVROFLEN L LTGEONL Z LR, HKEMEI B TZH
ZRODOND Z ENDOEMBRIBWIEOMIE I L 2o 720

B1IRETIE, [FEZE] LVIBMENEDLHI IR IN, LB L TE 22 LMZEZ D L
WCHCBH L 720 FRCRICBIF AACEMBE & LT, Grayson 3H &R EH 0#IG#fE %2 [acceptance ]
ELT#HZ, MEOMER TR TR T 2 HARNZE. SWBERICHENIZME G HENZ
. BOHIERZ RS LV OHENZEO =ME 2R L7229 2T BEBLAERTFT S - 4 A=
DR % 5 — BBy, ARG OMMEZ BB E 35 EREFT VA /R L7, Wright
Al 2 PR L. BB X 2 AR HIRI 2D - TH AMEEROME T & 3FE o n kv
LT HI LR EEHK LT €612 Cohn « Fink &, FEEZMI T 13GHRE LT AME
JBNE B BB B ER 2 PR L 72,

HARTIRINSDOHGEERNINEY F—3 3 JIEASI, 19702133 2 D 5 72
DO L LT, 19804 RICIZY N E Y o HELE LT [BREZE] 2MMEDS T bz, L
L19904EARLLRE, B PIGR 2 — 2 M T35 2 L OMER, YHZLOZMEREBZIRZ XN
ZOHPHHSINDE XS T o7z, BEESHFITHMRNZBRETIIL L, MEEZREZHOD
DELTHBRHASNAILERHLEINTVWSLZ L ZHWE LT

B2WTIX, FHOFRKHEORMZ ML 720 IR EZ BRI Z TV do 7225,
BEMICIASL LhE L oA NFRRZE L CHOCHERTMMEA M T ., [EHE TV
WH ] 209 BRI S N BRINCIE. BEEZT BT THRNR S o 2R
ZRRICEBINICRZ L o225, BETHHRELBRENKHIZHEN, BT L2 EE
W VIREDSHE N T WS Z & k7,

BI3ETIE, MMM EEFORBREZIEL, BECTHR LAV 2WEEOSFME LT [
WHEBEEZORM ] CEIPNLZIRREZHHET 5. FAHOI RS LICL > THEEBPLET 2
0. ZHRIEMMCES L OTIE LR, AL OMEEHOM THEMICELT 58 L LT
MR INDULENDH L LML 72,

BAFETIIYFHEENLND LB, Y7 2 —2B LT, BESARBEEZLICBI) IEEZE
DFERE RGN L7z MR H X NPO #: A Hand & Foot I2B#kT 24 HEHETHY, £ ¥ I 2 -1
%60 ~ 90 FEEE, MTMICTEM S Nze ST LANEZEESRE LTXTERILL, KJEZ2Hw
TEH - L, UToAhsay) sl sni,

[(AHT 4 THHRHEEREBRL-L EOXLE] @ A F T 1 7 % HoRFCHE T L 7B oxH 5
Wi, [BHETE 2ME~OEL] & (RIS ORBITLEOER] L) 2005 A LNT,
CNOHOFEN TIE (ML T ha gL ORI EEZ LB T,

[(HEAREN]  BEORBIZAEY S50 12, E&PLFEBmIII v, BEEZEL
THERLRRAZREHR L TWEAD UL, BEZTFREZ I L TD BN R 3R05Z L v &
L. HEFLZWRIRZ LTWBIRHLFES N,

(B &R HE OISV A AEORE] - UFEFIRNIC I > TREHE LTHREFL L
TH™bh s ] OFEAETHBERBRL T2 REBVBHBIZHEDST, RIS ZD
PEENHRI NI W L2 L2 — T EARICEIPELTH, RE1D S LHN%
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[HEI T 2555 D] - W E IO LML IR 2R BB R Sz,

(m@@ ZHT A EFED] Mo EF T BRI, BB EZT TR L,

TR R EIE ., REO T4 2 72 IR 1 6. é%LiFTéwJ&WLé&&%&W

&k BBORLBIBEPHFIAEL TV LRSI,

(i & o ciEfn e W] - BEEICE T 2 KR, SRS h 2 ;e . A
HY 2 & i3 2 REEOWH 25> Twb 2 LRI N7z,

[BEEZHICOWTORR]  BEEZEOD ) AN TRRL I LR, ZEVEENT
Bl ENB 70X THAH I PRI N, BEZHICITOHMITRICR BB LK
eI bNE, FAHOTEEHRIIBICE > T [Fid ] IGEWETHRZONZZ LD R
m%ﬁﬁmﬁﬁ XoTEBALT HAMFPRON. T2, BEZHCOMA L LTHZ B L
R, ZROESOIMBE L OBBRRPREIC X - Th %% AN b HE S Tw b,

[BiE2Re X2 5MAOERLEFAMOEDY] : BEZIIHT LML HITBWT, HllcH
T5C ka%cmbtébﬁ&wiﬁ®ﬁiﬁwibw;k St ICERE L TIELWIE
BN — X T A L, MUBEBOLNHEZHLOO LMY BIZHITEET LI LIRS
N7z 2. BEZANSKRICHEBIGL A TTY L LTHRITELV EOFEERER, BHY
HY 2B L CTHARPMELOMDY FEREL., SAERCHREZW Y T LEED
FrEA o7z,

[FEEZHIETHIRELOD]  BEZEIIMLORBIIS U THRICERSNS 70t A TH
0. FENZBEBEREETIIRWVWI EAVREINT, BEZHEIIINE» MU T SN HHAT
7L, BHEHZEZNZROR=ZRRWIIIE U THERENLMIN - ZRHTRESXOH 571
txf%b FHESLENHETII R, RHRERE, RAOKARIZI>TREEZ LR LIANS

REERE LTINS Z EERSI N,

[BiEZHITRDYIEHL0H]  BEZHEIWUELRIT—AVREDLIBDHLB0OTIERL., ML
DY HEDRERRLIRECIE U TN B TH 5 2 EAVRE N, BEEZA I E N 220 E M
ZHETIOTIE R, RABERELEZES XKL T LA THY, KDV LR LEAA
T4 T TIE%RL. BHEPHGSOR—-ZATHEGVHCHRZ RO L7200 FE L LTHEMNIZ
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