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2021 sales in billion USD

Pharmaceutical Drugs Global Market Report
2025

$2384.53 bilion Oncologics

Ak L dabe
Respiratory
Autoimmune diseases
: Antibiotics and vaccines
Anticoagulants
' Pain
' Mental health
Immunology

2026 2027 2028 2029 Hypertension

The Business i 1—‘
Research Company

~1.9Jk=7T

| $1864.73

I billion
$1747.07)
billion I

2024 | 2025

Market Size (in USD billion)
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Business Research Company (2025) Int. J. Environ. Res. Public Health 2021, 18, 2532 -
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EMBO Article 20 September 2021
ﬁg&ﬁg?ﬁgr Pdia4 regulates B-cell pathogenesis in diabetes:
molecular mechanism and targeted therapy

Tien-Fen Kuo, Shuo-Wen Hsu, Shou-Hsien Huang, Cicero Lee-Tian Chang®, Ching-Shan Feng,

Ming-Guang Huang, Tzung-Yan Chen, Meng-Ting Yang, Si-Tse Jiang®, Tuan-Nan Wen,
Chun-Yen Yang ®©, Chung-Yu Huang @, Shu-Huei Kao®, Keng-Chang Tsail®, Greta Yang,
*Ven-Chin Yang
T 1
uthor Information
/‘ 4 - 2R EMBO Mol Med (2021) 13: el1668 https:/doi.org/10.15252/emmm.2019211668
ra P LY
£ \
(“' \ PDF ] Peer Review &, Tools < Share
I & \
‘B |

‘ N,
4 / Loss of B-cell number and function is a hallmark of diabetes. B-cell preservation is emerging
g / as a promising strategy to treat and reverse diabetes. Here, we first found that Pdia4 was
e primarily expressed in B-cells. This expression was up-regulated in B-cells and blood of mice
H% %zm H@rgﬁ% Fzﬁ fE % iNn response to excess nutrients. Ablation of Pdia4 alleviated diabetes as shown by reduced
I ﬁa gH) ¥ islet destruction, blood glucose and HbAlc, reactive oxygen species (ROS), and increased
2 i insulin secretion in diabetic mice. Strikingly, this ablation alone or in combination with food
(/n Jﬁ*ﬁg EE) reduction could fully reverse diabetes. Conversely, overexpression of Pdia4 had the opposite
pathophysiological outcomes in the mice. In addition, Pdia4 positively regulated B-cell
death, dysfunction, and ROS production. Mechanistic studies demonstrated that Pdia4
increased ROS content in B-cells via its action on the pathway of Ndufs3 and p22Phox,
Finally, we found that 2-B-D-glucopyranosyloxyl-hydroxytrideca 5,7,9,11-tetrayne (GHTT), a
Pdia4 inhibitor, suppressed diabetic development in diabetic mice. These findings
characterize Pdia4 as a crucial regulator of B-cell pathogenesis and diabetes, suggesting
Pdia4 is a novel therapeutic and diagnostic target of diabetes.

Abstract EMBO Mol Med (2021) 13: €11668

21
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EMBO Mol Med (2021) 13: e11668; Cellular and Molecular Life Sciences (2023) 80:101 73
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Cellular and Molecular Life Sciences (2023) 80:101
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B —EIEeF 5 (SAD)

BEEEA E_RERAZHE
PK - 224 - Z 1 - @ PK REE  WEER
BEYHERBETEY B IE R
448 X 8fiI .o 248 X 61
($32A) (H12A)
P S =2 15X

CESE AT Q57

£11:2022.2.3 BIEPS-001 BYUS FDA IND#% & - 2023.11.29 TFDA IND#Z & Unpublished data

532:PS1ER R B = % clinicaltrials.gov (https://clinicaltrials.gov/study/NCT05176210)
FITFDA (https://e-sub.fda.gov.tw/ClinicalTriallnfo/case-search/PS1-01) 30
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PBG analysis in PS1 and pIacebo HV group (SAD)
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1. Habeck, M. Nat Med 9, 1228 (2003). Unpublished data

2. Boyle, J.P. et al. Am J Epidemiol 149, 55-63 (1999).

3. Kikutani, H. et al. Adv Immunol 51, 285-322 (1992).

4. Atkinson, M.A. et al. & Maclaren, N.K. N Engl J Med 331, 1428-1436 (1994); Nat Med 5, 601-4 (1999); Lancet 358, 221-9 (2001).
New treatments and advances in immune diseases, Robert Cyran
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