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Beyond Single-Marker Detection:Cloud-Clone
13-plex Panel for Panoramic
Quantification,Reshaping Bone Metabolism
Research

All-in-one multiplex solution delivers six-
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Bone-metabolism-related disorders 5

impose a heavy global public-health i- B
burden across all age groups. g :
Conventional diagnostic and laboratory & n

workflows largely rely on bone- S
mineral-density scanning or 1-2 bone-

turnover markers, which can only

capture fragmented snapshots of

complex bone-remodeling networks. Researchers lack tools to dynamically map interconnected
pathways governing osteogenic and osteoclastic activities. Cloud-Clone addresses this long-
standing research gap with its newly released 13-plex bone-metabolism detection panel. Built on
Luminex liquid-phase microbead technology, this solution simultaneously quantifies core
biomarkers across six major dimensions. It empowers academic and industrial R&D teams
worldwide to shift from isolated single-marker readouts toward systematic, panoramic profiling
of bone metabolic regulatory mechanisms.

Bones represent sophisticated metabolic systems undergoing constant remodeling. Once the
balance between bone formation and bone resorption is disrupted, metabolic bone disorders
including osteoporosis, osteomalacia and bone erosion readily develop. According to IOF
forecasts, the annual incidence of osteoporotic fractures will exceed 4.830million cases in certain
major populations by 2035. This figure merely reflects a fraction of the full spectrum of bone-
metabolism pathologies. Conditions ranging from pediatric rickets to diabetic osteopathy, renal
osteodystrophy and rheumatoid-arthritis-associated bone erosion affect individuals throughout
their entire lifespans, creating substantial clinical challenges.
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Bone-density measurements only reflect total bone mass, while single- or dual-marker bone-
turnover assays provide partial insights. How can researchers fully reconstruct the complete
landscape of highly interconnected bone-metabolism regulatory networks? Cloud-Clone’s 13-
plex bone-metabolism detection solution leverages Luminex liquid-suspension microarray
technology to quantify core biomarkers across six dimensions in a single run. This panoramic-
quantification framework overcomes the limitations of discrete single-target testing and drives
bone-metabolism research into a new developmental era.

|. Breaking Existing Bottlenecks: The Inevitable Shift from Isolated Single-Marker Observation to
Panoramic Quantification

Over recent decades, bone-metabolism research has evolved from macroscopic bone-mineral-
density (BMD) assessment to molecular-biomarker analysis. Nevertheless, fundamental technical
contradictions persist. Bone metabolism constitutes an intricate network precisely orchestrated
by osteoblasts, osteoclasts, multiple signaling cascades, inflammatory mediators and energy-
metabolism-related factors. Traditional detection workflows remain confined to isolated single-
marker observation, giving rise to three prominent pain points.

Pain point01: DXA delivers only static snapshots. As the clinical diagnostic gold standard, dual-
energy X-ray absorptiometry merely records cumulative bone-mass status at one time point. It
fails to capture real-time dynamic shifts between bone-forming and bone-resorbing activities.
Biomarker changes lag behind metabolic disturbances by months or years, making early-stage
risk warning and therapeutic-effect monitoring infeasible.

Pain point02: Single- or dual-BTM markers offer partial perspectives only. Although IOF and IFCC
have designated PINP and 3-CTX-l as reference bone-turnover markers, bone regulation extends
well beyond the simple “formation-resorption” two-dimensional model. SOST, DKK1, the
RANKL/OPG axis, IL-6 and leptin collectively shape sophisticated regulatory circuits. Reliance on
merely one or two analytes cannot distinguish osteoporosis subtypes or identify secondary bone
disorders.

Pain point03: Precious samples are consumed for single-target measurements. Within
conventional workflows, one valuable clinical specimen supports only one individual assay.
Correlative synergies among different mediators cannot be interpreted holistically. Mechanistic
investigations into osteo-immune microenvironments, gut-bone crosstalk and fat-bone
interactions operate in isolation, obstructing construction of comprehensive systemic regulatory
maps.

Faced with these widespread technical barriers, global research consensus has emerged:
investigators must move past single-marker thinking and adopt simultaneous multi-analyte
panoramic quantification. Three major front-line trends reinforce this transition: expanding
scope beyond the “formation-resorption” duality to cover complete regulatory pathways;
incorporating cross-tissue crosstalk alongside intrinsic skeletal regulation; and implementing
multi-marker stratification instead of individual-marker assessment. The Luminex platform has
become a core enabling tool for panoramic quantification thanks to its low-sample-volume
requirements, multiplex capacity, high sensitivity and high specificity. Still, complete end-to-end
assay solutions for bone-metabolism multiplex profiling have long been scarce for the global
research community.



Il. Breakthrough Solution: Cloud-Clone 13-plex Panel for All-in-one Panoramic Bone-Metabolism
Profiling

Cloud-Clone, a pioneer in multiplex biomarker detection, draws upon its mature Luminex-based
multiplex-assay platform to launch an all-in-one detection panel covering thirteen critical
analytes: ACP5, ALPL, CTXI, DKKT, IL6, LEP, OC, OPG, OPN, PDGF-BB, PINP, RANKL and SOST. This
product directly addresses industry-wide constraints stemming from single-target testing and
incomplete analytical dimensions.

Six research dimensions covered within a single experiment

1.Bone-formation markers: ALPL, PINP, OC. Directly reflect osteoblast activity and bone-matrix-
synthesis levels.

2.Bone-resorption markers: ACP5, CTXI. Precisely quantify osteoclast-driven bone-degradation
intensity.

3.Core signaling regulatory axes: RANKL, OPG, SOST, DKK1. Fully cover the canonical Wnt and
RANKL bone-metabolism signaling pathways.

4.Inflammatory bone-damage mediators: IL6. Supports mechanistic studies on inflammation-
triggered bone loss.

5.Fat-bone-crosstalk mediator: LEP. Suited for research into bone complications linked to obesity
and metabolic-syndrome conditions.

6.Bone-repair microenvironment markers: OPN, PDGF-BB. Applied in experiments examining
fracture healing, micro-bone injury and bone fibrosis.

This panel encompasses biomarkers required for nearly all bone-metabolism-related research
scenarios, including primary osteoporosis, diabetic osteopathy, renal osteodystrophy,
rheumatoid-arthritis-induced bone erosion, hypophosphatemic bone disorders and fracture-
repair studies. Researchers can build comprehensive systemic regulatory maps through one
multiplex run.

FigureQd1. Standard-curve diagrams for Cloud-Clone 13-plex bone-metabolism multiplex
detection assay

Three core strengths tailored for scientific research and translational medicine

1.Micro-sample input with high-throughput simultaneous measurement: Only 250uL sample
volume enables concurrent quantification of all thirteen biomarkers. It is particularly well-suited
for precious, limited clinical specimens and realizes “panoramic biological insights derived from
one sample”.

2.In-house developed matched antibody pairs deliver sensitive and accurate quantification:
Dynamic range reaches 10000- to 100000-fold compared with equivalent ELISA formats, with
sensitivity 10- to 100-fold higher. Cross-analyte interference is effectively minimized while
excellent data reproducibility is maintained.

3.Broad instrument compatibility: Fully compatible with Luminex systems and flow cytometers.
Laboratories are not required to acquire extra dedicated hardware, and the panel works
seamlessly with existing mainstream lab equipment.



Multi-layer practical value bridging basic research and clinical-translation pipelines

1.Basic research: Systematically dissect bone-remodeling, osteo-immune, fat-bone and glucose-
lipid-bone cross-regulatory mechanisms, and clarify pathogenic signaling cascades for diverse
metabolic bone diseases.

2.Precision clinical subtyping: Distinguish subgroups characterized by insufficient bone
formation, excessive bone resorption, inflammatory triggers or adipogenic disturbances. It
overcomes diagnostic limitations associated with bone-mineral-density-only evaluation.
3.Dynamic drug-effect monitoring: Track real-time shifts in bone-formation, bone-resorption and
signaling-pathway readouts throughout therapeutic interventions, enabling objective efficacy
assessment for anti-osteoporosis and bone-repair-promoting drug candidates.

4.Early-disease risk prediction: Multi-marker combinatorial models improve fracture-risk
forecasting among populations presenting low bone mass or concealed subclinical bone-
metabolism abnormalities.

5.Novel-drug-target discovery: Rapidly screen key differentially-expressed pathway molecules
and generate supporting datasets for innovative-drug development targeting metabolic bone
disorders and skeletal-injury repair.

[Il. Outlook: Panoramic Quantification Ushers in a New Era for Precision Bone-Metabolism
Research

Bone-metabolism research stands at a pivotal inflection point, shifting from static bone-mass
observation toward dynamic multi-factor systemic interpretation. Cloud-Clone’s 13-plex bone-
metabolism panel delivers a standardized multiplex toolset for global panoramic bone-
biomarker profiling. It delivers comprehensive marker coverage, high-precision measurements
and improved experimental efficiency for bone-metabolism investigators worldwide.
Cloud-Clone has nearly two decades of expertise in multiplex-biomarker-detection technology.
Drawing on a biomarker library of more than 70000 analytes and over 350 pre-validated custom
panels covering cytokines, signaling-pathway effectors and tumor biomarkers, this 13-plex bone-
metabolism assay is built upon well-validated foundational technology with verified stable
performance.

As multiplex panoramic-detection technologies gain broader adoption, osteoporosis, metabolic
bone diseases, hereditary skeletal disorders and bone-injury repair will transition from delayed
diagnosis toward early warning, precise subtyping and personalized intervention. This
represents not merely a technical upgrade but a fundamental paradigm shift for skeletal-disease
study and patient care.

Press Release Closing Statement Cloud-Clone will keep advancing multiplex-detection technology
development. By delivering high-performance research products and professional technical
support, the company will empower global bone-metabolism scientific innovation and clinical
translation, supporting worldwide efforts to safeguard human skeletal health.

About Cloud-Clone Corp.
Cloud-Clone Corp. is dedicated to the development and production of high-quality immunoassay
reagents and detection solutions. With a focus on antibody engineering, multiplex assay



development, and cross-platform compatibility, the company provides research tools designed
to support precision medicine and advanced biomedical investigation globally. Our core
products and services include the research and development of proteins, antibodies, ELISA kits,
primary cells, and multiplex cytokine assay kits, as well as professional CRO services to fully meet
the diverse needs of biomedical research and related fields.

For more information about Cloud-Clone Corp, visit www.cloud-clone.com
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