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3 Clarivate

2025 Research
Fronts Report

Annual report identifies 110 hot and 18
emerging Research Fronts

Complete the form to download the report.

Clarivate and the Chinese Academy of Sciences (CAS)

released the 2025 Research Fronts, an annual report

that identifies key areas of research to watch. This First Name*

report marks the 12th annual collaboration between

the two organizations and was launched at a ceremony

held in Beijing.
https://discover.clarivate.com/Research _Fronts 2025 EN
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DECEMBER 8, 2025

New Clarivate Report Reveals
Mainland China as Emerging

Global Biopharma Innovation

Leader

Out-Licensing Deals Reach $50 Billion as Chinese Biopharma Innovators Drive Breakthrough Science

LONDON, U.K. December 8, 2025 Clarivate Plc (NYSE: CLVT), a leading global provider of transformative intelligence, in partnership with Healthcare
Executive (E ZJ22T8 A), one of the most influential information and resources platforms of the Chinese pharmaceutical industry, today released its latest report,

Mainland China Biopharma Innovation 2.0: from rapid growth to quality driven development. The report reveals Mainland China has reached a historic milestone

in global pharmaceutical innovation, emerging as the world’s second-largest market for first launches of new molecular entities (NMEs), capturing an 18% share in
2024. Now in its seventh year, the report highlights a fundamental transformation of Mainland China’s biopharmaceutical sector, from the Innovation 1.0 Great

Leap Forward era of rapid expansion to an Innovation 2.0 phase defined by sustainable, quality-focused growth and global recognition.

https://clarivate.com/news/newclarivatereport-revealsmainlandchinaasemergingglobatbiopharmainnovationleader/
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A landmark insight from Clarivate.

Mainland China is now the second-largest market for new drug launches, driving global biopharma
transformation. Our latest report, China Biopharma Innovation 2.0, reveals how supportive policies,

cutting-edge technologies, and strategic partnerships are shaping the future of healthcare.

@ 18% 450%
of global first launches of growth in patents since

NMEs 2020

508 [y 38%
S ! ]

in out-licensing deals

publications
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Leading Institutions

The 2025 Research Leaders are based on Nature

Index data from 1 January 2024 to 31 December
2253.62 2776.90 9445 2024.

Share

2024

g * Chinese Academy of
Sciences (CAS), China

View table

Harvard University,_
2 United States of 1206.87 1155.19 3915
America (USA)

University of Science
3 * and Technology of 651.48 850.60 2609
China (USTC), China

Zhejiang_University_

“X  @u.china 598.53 o e e !
Country/territory rankings
5 * Eil?:;q CLUCEERE 622.03 (D Time frame: 1 September 2024 - 31 August 2025

___ Using the drop-down menus, choose the region of interest, and filter by subject area or journal group.

Region Subject or journal group
Showing = 50 V' from 1 to 50 of 192 results I, Export table
Position Country/territory Count Share
1 * China 43370 37986.66
2 United States of America (USA) 32455 22202.39
3 Germany 10838 5015.05

United Kingdom (UK) 9852 3995.15

4
https://www.nature.com/nature-index/

Japan 5973 3399.18




Nature Research Intelligence Topics

(i) Time frame: 1 September 2024 - 31 August 2025

The Nature Research Intelligence Topics are created from networks of articles that cite each other, or articles that are very similar to each other, and we have over 30,000 topics

at the most granular level, grouped into a 4-level hierarchy. On the Nature Index we show topics from the 2nd level of the hierarchy that have enough articles to provide

insights on the topic.

“ ‘ Applied sciences ‘ ‘ Biological sciences ‘ ‘ Chemistry ‘ ‘ Earth & environmental sciences ‘ ‘ Health sciences ‘ ‘ Physical sciences ‘ ‘ Social sciences

Bar Bubble

@ Applied sciences @ Biological sciences Chemistry @ Health sciences @ Physical sciences

5-year topic growth

Position % increase

1 * Organic Chemistry +138% +3271
2 * Physical Chemistry +41% +2138
3 * Chemical Engineering +97% +2092
4 Quantum Physics +102% +1792
5 Clinical Sciences +50% +1742
6 * Electrical Engineering +2607% +1434
7 Bioinformatics and Computational Biology +195% +1425
8 Immunology +269% +1003
9 Y Macromolecular and Materials Chemistry +18% +952

10 * Pharmacology and Pharmaceutical Sciences +158% +927
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Share Share
e o L]
2023 2024 biological sciences
iversi i The 2025 Research Leaders are basedan Natur:
1 Harva.rd University, United States of 530.01 530.58 1672 1
America (USA) Index data from 1 January 2024 to 31 December
2024.
Chinese Academy of Sciences
2 307.69 376.55 1449
* (CAS), China View table
3 Max Planck Society, Germany 24515 284.97 1018

i Insti f Heal
4 Na'tlonal nstitutes o .ea th (NIH),_ 278.37 976,88 _—
United States of America (USA)

Stanford Uni ity, United Stat
5 anior: : niversity, nite: ates 188.37 299 57 752
of America (USA)

View full table >
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Leading institutions in

L]
Earth & environmental
* Chinese Academy of Sciences SCiences
1 e 420.35 529.57 1729
(CAS), China The 2025 Research Leaders are based on
2 Nanjing University (NJU), China 128.55 150.91 479 Natufe index data frofn;1 January 2024.t0 31

December 2024.

Helmholtz Association of German
3 123.56 14115 502 View table
Research Centres, Germany

University of Chinese Academy of
4 92.01 130.38 682
Sciences (UCAS), China

5 Peking University (PKU), China 107.56 128.34 512

View full table >




RENEWABLE ENERGY

1000 2000
2863

1985

40000
30000
20000
10000

0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

From Scinapse.io L scina pse

gramm



T %%

T8 2XZ%

Nanjing Agricultural University NAMJING UNIVERSITY OF SCIENCE & TECHNOLOGY

[I’ Daii CuHoHr / README_EN.md
anbl

1 BepuwmHa
MpeaBapuTeNbHbI NPOCMOTP Koa O6BUHATL Copoii (0 & 2 ~ =
¥ ocHoBHoOIW v @
BepTMKaanaa prI'IHOMaCLUTa6Haﬂ mMoaenb Ana 06u.|,ero CeNbCKOXO35AMCTBEHHOrO CceKTopa
Q Mepeiitu k dariny
> BB uzobpaxeHns
[ README.md
[ README_EN.md
C6op AaHHbIX N 0byueHne moaenu
Tun gaHHbIX Ob6bem
Onmpaﬂcn: Ha AuCUMNANHapHbIe ocobeHHOCTM HaHKMHCKOro ¢
nF\IIIMhI—ILIﬂ NAHHKIA MN KNAHKNATHRIM MAANIACIHATNINIAHAM TAKIAN KHMFM 8863 TOMa
[ okymeHTbI 243 897 cratein

https://github_Com/njaUZZX/Sinong/tree/main Monutukw, cTaHAapThl, NaTeHTEI U T. 4. 196 748 gokymeHTOB







CNKI ~ China National Knowledge Infrastructure (CNKI) gn(lf@?“ L

Culbiltlune ¢

A"“'O’ 0 c ho t e” ¢ O0e™ T'Ee o e
A ¢ x e ¢ Oe.“mMmMEE 0" 0 e"™ tx ”@'Em 0o .
G D < <N * * y ™ < - < W —pn g < *
* t< Em—o < X’ < < e* < ‘*t
AClg @ c ho t ~ e ¢ hmot *eo a . e 9 X
V0&5; e ]h -X—CC* * = & % * - < *
A o~ ~° h ° ~ tm Yy ¢ h ~ t T Em t 0 a o
¢~ h ™ “o0 e Y e mt * h mt oa"” "™ X
X ¢ h ~ —* e a c o * c * ~ 1 " Cc X — T
cC O * * t 6hnm*< o0 a x c h ™~ ' x P * *
A ho” ’ e hxceoa® m 't~ eo o ¢
n' o ~ e < h * m X h mo c " t o R a *
0 e t e t ~ 7 oc o 76 t T 'Ee 5 'm h m
A . t m C h o * T o0t e .
h ~* h * 975t < ¢ ™ to eo ™M ““e 0" a - ‘A’ m x h m
C h 0 oa * a * Xx e ™R o e 0 a“ Xx h o “e



S o TOENKIY NG T B2

XO’-\<< MAOAOnN c*hte<ho
ho o “Chiha Acddemmict _ © oo h e World ot - e
Journals (CIROMYb o "0¢ Y Knowledge Big Data Platforme — ; = m
CoR ~ 'Em o ot h*m™— = a G e e , 5 e~ e omt h
" omt o MnOnao @ —~™ o0 e
ChinaJournalNefe = ¢ .  ~'Ee - e = " -
> > C X e a e o 0 Y . _0
¢ h o o hc hmx FCHIFA National _
CNKI International Platform,
Knowledge Infrastructure (CNKI) = , R "
c o h O Y t
Seeie = m S YC 0 e m
L0 thx"e = Dl fh=e=>0.€ . "m: h™.xam_m “h * % m ’
X e h m t t- Ol W e”";""’\oa
a > T xe”ho % eo ‘H mec ™ em Y- _ . ~HuazhiLarge Language Model
ch “"mt~ t TYEm=L & T hia = eCNKIAI ¢ c o e S
~ > e o .0 h =" o ~ e (o))
h "mt "~ — e h o T 10O
_ . TAcademic Misconduct Literature et ~h ho ~ee . g e
Check Systegm = m t _a . o ¥ e ™ h x>’ ) Ao o dmol  F2NJ [ A0 NI NE

e ™ h x 7 e -~ ~ a . m 0

< * © - —_— < *

g "FhesjsWige.'" | , |

<



oL oNmDen SEe e @NGTEES

P,
s
. UUY 5 Ibil. 195U \WVUJIH. - S W10 IS
(’t h'*e L.h T me * n C*mo ﬁ,E.Ow" t < ’_\<=Oam T hXA.O_ "'OA th ‘*_X/‘\
" xe~ho"el00%W o ~t &%x :eo .. ,07eo0 coETO T T
m h m . m‘m ™ "o ~ ot ’“'Em_ o)
< v o h ~ e e ) "
@y . neo - World Kriowledge Big Data, Ukiarge
scale Crostdustry LLM Corpus...
< “ a . co Te .: g nftto.:e 9oy o T
P A ~ 4 ol e X - T * Qo — < <
/bYL !'LE 'LD/ 583G80GA2ys 'L Frirs. 1L tIibXX , T :
— S,y .M, 0 Cx . c, . S
%C.mo ] S a oo M h~ *not™ed
X e h m t t o S h o 0 moc o
. co - ~ " a . m 0 e t h * ¢
HuazhiLLM,MaaSPlatform, AKBasX = — < s — s . < s .
1 7x % o “Yy m Y- E oo me ™e  a h



CNKI

Mathemati
cs/

Architec
ture/
Energy/
Traffic/
Electrom
echanlcs

Chemistry/
Physics/ Metallurgy/

. /
;\/Iechanlcs Mine Industry

10
Series

Astronomy

168 Subject
(Subdisciplin

Journals

A 64 million+ Fultext Articles
A 8,630+ Academic Journals
A 3,700+ Titles Back to Founding Years

Proceedings
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@ Dissertations
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@ Abstract

Common wheat(Triticum aestivum L.)is one of the most widely consumed cereal crops globally,serving as a fundamental component of the daily diet for billions of
people As a staple food wheat plays a pivotal role in global food security providing a significant portion of the worlds caloric intake and serving as a primary source of
protein, vitamins,and minerals Beyond its nutritional value wheat is a cornerstone of agricultural economies,contributing substantially to both domestic consumption
and international trade However the productivity and sustainability of wheat cultivation are increasingly threatened by abiotic stresses,with drought being one of the
most detimental Drought stress severely impacts wheat growth and development leading to reductions in grain yield plant height,and biomass production.These
losses not only affect food supply but also have cascading effects on livestock feed production and agricultural economies.As global climate change exacerbates the
frequency,intensity and duration of drought conditions, understanding the molecular and genetic mechanisms underlying drought tolerance in wheat has become a
critical priority for ensuring food security and agricultural resilience. (1)To address the challenges of drought stress in wheat this study conducted a systematic review
and meta-analysis of research published between 2000 and 2020, identifying 759quantitative frait loci(QTL)from 68 studies. These QTL were statistically integrated
into 75meta-QTL(MQTL),revealing genomic regions with consistent effects on drought tolerance.A consensus genetic and physical map was constructed to pinpoint
markers associated with these MQTL providing a valuable resource for marker-assisted breeding Additionally, 113previously characterized drought-responsive genes
were mapped elucidating their allelic variations and potential roles in drought resilience By consolidating fragmented genetic data this study establishes a robust
framework for molecular breeding,offering insights into the genetic architecture of drought tolerance in wheat These findings not only advance the development of
drought-resistant cultivars but also contribute to sustainable agricultural strategies under water-limited conditions These MQTL collectively provide a comprehensive
genetic map of drought tolerance hotspots in the wheat genome. (2)Among the candidate genes mapped to these regions,the Sn RK2 gene family emerged as a key
player in drought stress signaling and response.Specifically, TaSnRK2.1-2D a member of this gene family was found fo be strongly associated with drought tolerance

through transcriptional profiling, under drought stress and functional validation studies Further expression analysis of TaSnRK2 1-2D in 30 wheat accessions drought-
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ABSTRACT

ABSTRACT
Common wheat (Triticum aestivin L.) is one of the most widely consumed cereal crops
globally, serving as a fundamental component of the daily diet for billions of people. As a
staple food, wheat plays a pivotal role in global food security, providing a significant portion
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(1) To address the challenges of drought stress in wheat, this study conducted a systematic
review and meta-analysis of research published between 2000 and 2020, identifying 759
quantitative trait loci (QTL) from 68 studies. These QTL were statistically integrated into 75
meta-QTL (MQTL), revealing genomic regions with consistent effects on drought tolerance.
A consensus genetic and physical map was constructed to pinpoint markers associated with
these MQTL, providing a valuable resource for marker-assisted breeding. Additionally, 113
previously characterized drought-responsive genes were mapped, elucidating their allelic
variations and potential roles in drought resilience. By consolidating fragmented genetic data,
this study establishes a robust framework for molecular breeding, offering insights into the
genetic architecture of drought tolerance in wheat. These findings not only advance the
development of drought-resistant cultivars but also contribute to sustainable agricultural
strategies under water-limited conditions. These MQTL collectively provide a comprehensive
genetic map of drought tolerance hotspots in the wheat genome.

(2) Among the candidate genes mapped to these regions, the SnRK2 gene family emerged
as a key player in drought stress signaling and response. Specifically, TaSnRK2.1-2D, a
member of this gene family, was found to be strongly associated with drought tolerance
through transcriptional profiling, under drought stress and functional validation studies.
Further expression analysis of TaSnRK2.1-2D in 30 wheat accessions drought-tolerant and
drought-sensitive varieties, TaSnRK2./-20 demonstrated significantly improve drought
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signaling, reactive oxygen species (ROS), nitric oxide (NO)-mediated regulation, and
microRNA-related mechanisms. The insights presented herein offer valuable resources for
improving global wheat production and agricultural sustainability through molecular breeding

strategies. Provide references.
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Figure 1-1. The past, present, and future of global climate, agriculture, and food security are
of paramount concern. (A) Most projections indicate an increase in water scarcity in the
forthcoming years. As the global population continues to expand, it is imperative that crop
production also rises to meet the fundamental needs of society. To achieve this, plants must
be optimized for greater water efficiency. (B) The estimated global population for the period
1990-2050 is depicted, with an arrow indicating the projected number of individuals
residing in regions experiencing water scarcity. (C) The availability of global arable land for
agriculture during the 1990-2050 period is illustrated, with an arrow denoting the anticipated
demand for arable land necessary to ensure food security, given the current crop production
rates per hectare. (D) The global demand for freshwater in agriculture for the 1990-2050
period is presented, with an arrow indicating the predicted reduction in freshwater
availability for agricultural purposes, considering the prevailing trends in climate change and
precipitation (Gupta et al., 2020).

1. 1 Effect of drought stress on common wheat ( Triticum aestivam L.)

Dirought stress is detrimental to wheat plant growth and development, with major effects
including reduced plant size, leaf area, grain number, tiller number, and plant biomass, as well
as early maturity, limited leaf extension, reduced photosynthesis, deactivation of
photosynthetic enzymes, and diminished quality of protein, vitamins (notably B vitamins),

2

hittps:fwww.cnki.net

ok 415

FALRHBEAF M+ F X

lateral root formation, improving root water absorption capacity and drought resistance in

wheat (Figure 1-2).

ABA in the Shoot

Stomatal Closure in seed plants
Reduction of leaf hydraulic conductance
Reduction of leaf mesophyll conductance
Control of leaf expansion

Induction of cuticular wax formation
Induction of leaf senescence

Inhibition of shoot growth

Responding genes to stomatal
closure TaASR2D, TaSNACS-64,
TaFBAI, TaCIPK23, TaASR2D,
TaGF14b, TaNAC2D improved
water efficiency, participate in
growth improvement

under drought stress

TaEXO7043
ABA in the root
Induction of root elongation
Inhibition of lateral root formati
ic conductivi

Figure 1-2. Schematic overview of the current understanding of how ABA content in wheat
leaves and roots regulates stomatal movement, influencing plant form and function during
drought. Root architecture, including structure and depth, can be modulated by TaEXO7043
and PIN4 independently of canonical auxin signaling, enhancing soil water uptake and
drought tolerance (Bhanbhro et al., 2023).

1.2.2 Physiological response for drought stress

Developing drought-resistant wheat varieties is a critical objective in modern agriculture,
particularly in the face of increasing water scarcity due to climate change. A key step in
achieving this goal is the identification of orthologs of plant drought-resistant genes, which

can serve as genetic resources for improving drought tolerance (Cheuk et al., 2020). Advances
4
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