
细胞增殖检测

快速、简单的 Ki-67 免疫检测法
Lumit® hKi-67 Immunoassay

检测原理

Lumit® hKi-67 Immunoassay 基于 NanoBiT® 蛋白互补技术，抗体分别

标记 NanoBiT® 萤光素酶的大小亚基，在 Ki-67 存在的情况下，两个抗

体接近从而使大小亚基重组形成有活性的萤光素酶，催化试剂中的底物

产生明亮的发光信号。

最多2 小时
只需加入 - 孵育 - 检测

免洗
均质型检测

高通量
支持 95/384 孔板

NanoBiT® 

Luciferase

Ki-67

Ki-67
+

mAb-
SmBiT

mAb-
LgBiT

• 直接反应细胞增殖：检测细胞增殖标记物 Ki-67；

• 高灵敏度：生物发光法，结果准确、干扰少，捕捉微量细胞增殖变化；

• 高通量检测：基于多孔板的均质型检测，仅需使用具有发光检测功能的读板仪；

• 操作简单快速：无需 ELISA,Brdu/Edu 等繁琐操作，仅需加样 - 孵育 - 检测，至多 2 小时即可完成操作。

• 样本类型：悬浮或贴壁培养的细胞样本，以及 3D 培养样本。

特点及优势

Ki-67 蛋白，是一种公认的细胞增殖标志物。Ki-67 在正常细胞中基本不表达，而 Ki-67 在肿瘤组织中高表达。目前检测 Ki-67 的

方法（如 ELISA，Brdu/edu 等）经常需要繁琐的洗涤、孵育、固定，操作复杂。这里我们介绍一种新型的基于细胞样本的、均

质型检测方法—Lumit® hKi-67 Immunoassay，无需繁琐的操作步骤，完美帮助您提高细胞增殖检测效率！

热门应用

• 细胞周期阻滞类 / 化疗 / 靶向药物
对肿瘤细胞增殖抑制的影响；

• 基因敲降 / 过表达 / 修饰后细胞增
殖水平检测；

• 免疫治疗（CAR-T/T 细胞）体外
杀伤后增殖状态研究；

• 肿瘤细胞系 / 类器官 / 病人源细胞
的增殖速度研究。



检测流程

基于 96 孔板的实验流程为例：

1. 处理细胞（如果检测抗增殖活性，建议处理细胞后使用 CellTox™ Green 检测细胞毒性，以检测细胞膜是否完整性丧失）；

加入裂解试剂震荡裂解细胞；

2. 加入标记了大小亚基（LgBiT 和 SmBiT）的抗体孵育；

3. 检测发光信号。

应用数据

针对细胞中 Ki-67 的特异性定量检测

上图 . Lumit® hKi-67 Immunoassay 应用于 96 孔板中，不断增加的 HeLa 和 Jurkat 细胞数量会导致检测信号成比例增加。在 Ki-67 敲除（KO）

的 HeLa 细胞中未检测到特定信号，证明了对 Ki-67 蛋白的特异性检测。
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1. Introduction 4. Quantitative Detection of Recombinant Ki-67 Protein 7. Profiles of Antiproliferative and Cytotoxic Responses

2. Lumit® Immunoassay for Ki-67 Detection 5. Specific, Quantitative Detection of Ki-67 in Cells

3. Workflow for Ki-67 and Cytotoxicity Assay Multiplex 6. CD8+ T Cell Activation Results in Ki-67 Upregulation 8. Summary

We describe a novel, homogeneous cell-based assay utilizing Lumit® immunoassay technology 
for the detection of Ki-67 protein, a well-established marker of cell proliferation. This 
luminescent Ki-67 assay can be multiplexed with a cytotoxicity assay employing a cell-
impermeant fluorogenic DNA dye. The assay multiplex applied to cell culture models 
distinguishes antiproliferative activity in the absence of cell death from decreases in viable cell 
number due to overt cytotoxicity. The Lumit® Ki-67 immunoassay exhibits excellent signal-to-
background performance and signal linearity against recombinant Ki-67 protein, as well as 
when applied to human cell lines, including Jurkat and HeLa. Importantly, the assay signal in 
Ki-67 knockout HeLa cells was comparable to no-cell background, indicating excellent assay 
specificity for   Ki-67 protein. In activated human CD8+ T cells, marked increases in Ki-67 levels 
were observed as an early indicator of T cell proliferation. In Jurkat suspension cells treated 
with a CDK4/6 inhibitor, decreases in Ki-67 expression without cell death was indicative of an 
antiproliferative response. In contrast, treatment of adherent HeLa cells with an ATR inhibitor 
produced decreases in Ki-67 assay signal secondary to reduction in viable cell number due to 
overt cytotoxicity. This work establishes a simple and fast luminescent assay for Ki-67 levels 
that can be multiplexed in microplate format with a fluorogenic readout of cell death, 
facilitating effective discernment of altered proliferation in mammalian cell culture.

Lumit® Ki-67 immunoassay provides effective detection of a recombinant human Ki-67 
protein fragment over a broad linear range with sensitivity < 10 pM. Excellent signal to 
background ratios are achieved with this homogeneous Ki-67 immunoassay.

Ki-67 protein expression is an established marker of cell proliferation

Lumit® Ki-67 immunoassay workflow for cell culture application
• fast and simple (~ 2 hours to complete)
• completely homogeneous, microplate format (no transfer or wash steps)
• compatible with batch plate processing (assay signal T1/2 ~ 90 min)

Lumit® Ki-67 immunoassay performance
• specific for human Ki-67 protein
• broad linear dynamic range
• good sensitivity and high signal-to-background
• compatible with suspension and adherent cell culture models

Assay multiplex for Ki-67 (luminescent) and cytotoxicity (fluorescent) determinations 
• changes in Ki-67 levels provide an early indicator of altered proliferative activity
• increased Ki-67 levels observed in response to stimulation of proliferation
• decreased Ki-67 expression without cell death is indicative of antiproliferative activity
• cytotoxicity measure distinguishes decreased Ki-67 assay signal secondary to cell death

April 2024

Treatment of Jurkat cells (20,000/well) with palbociclib, a CDK4/6 inhibitor, elicits an 
antiproliferative response (without cell death) and reduces Ki-67 expression levels.

Lumit® Ki-67 immunoassay application to increasing number of HeLa and Jurkat cells 
in 96-well format results in proportional increases in assay signal. Absence of cell-
specific signal in Ki-67 KO HeLa cells demonstrates specific detection of Ki-67 protein.

Cell Count

Control CD3/CD28
T cell activator

Lumit® Ki-67 Assay

Control CD3/CD28
T cell activator

CellTiter-Fluor
(live-cell protease assay)

Control CD3/CD28
T cell activator

CellTiter-Glo®
(ATP viability assay)

Control CD3/CD28
T cell activator

• Human CD8+ T cells (StemCell 
Tech.) plated at 80,000 cells 
per well were treated with 
CD3/CD28 T cell activator 
without and with IL-2 for 48 h.

• Upregulation of Ki-67 is 
observed as an early indicator 
of T cell proliferation (which 
begins > 72 h after activation).

• In this model of T cell 
activation, certain metabolic 
parameters may overestimate 
viable cell number.
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CellTox™ Green Cytotoxicity Assay

palbociclib (nM)

Fl
uo

re
sc

en
ce

(R
FU

,b
kg

d
su

bt
ra

ct
ed

)

24 h
48 h
72 h

1 10 100 1,000 10,000 100,000
0

25

50

75

100

125

24 h

BAY-1895344 (nM)

N
or

m
al

iz
ed

(%
un

tre
at

ed
) viable

cells
Ki-67

1 10 100 1,000 10,000 100,000
0

25

50

75

100

125

48 h

BAY-1895344 (nM)

N
or

m
al

iz
ed

(%
un

tre
at

ed
)

viable
cells
Ki-67

1 10 100 1,000 10,000 100,000
0

25

50

75

100

125

72 h

BAY-1895344 (nM)

N
or

m
al

iz
ed

(%
un

tre
at

ed
)

viable
cells

Ki-67

1 10 100 1,000 10,000 100,000
0

50

100

150

200

Ki-67 expression

BAY-1895344 (nM)

K
i-6

7/
vi

ab
ili

ty
(%

un
tre

at
ed

)

24 h
48 h
72 h

1 10 100 1,000 10,000 100,000
0

500

1,000

1,500

2,000

2,500

CellTox™ Green Cytotoxicity Assay

BAY-1895344 (nM)

Fl
uo

re
sc

en
ce

(R
FU

,b
kg

d
su

bt
ra

ct
ed

)

24 h
48 h
72 h

Total time:
~2 hours

(Signal T1/2 ~ 90 min)

Add labeled Ab’s 
directly to cell wells
(incubate 90 min)

Add Lumit® Detection 
Reagent C

(incubate 3-5 min)

Record luminescenceTreated 
cells

w/ Ki-67 
expression

Sample Plate

(white or white 
w/ clear bottom) Add Lumit®

Lysis Buffer II
(shake 40 min)CellTox  Green 

multiplex for 
cytotoxicity
assessment

NanoBiT® 

Luciferase

Ki-67

Ki-67+
mAb-SmBiTmAb-LgBiT

Treatment of HeLa cells (5,000/well) with BAY-1895344, an ATR inhibitor, elicits a 
cytotoxic response, decreasing viable cell number but not Ki-67 expression levels. 

Ki-67 levels were assessed with the Lumit® Ki-67 immunoassay while changes in 
viable cell number were determined with CyQUANT  Direct (Invitrogen) in a parallel 
assay plate. Cell death was monitored with the CellTox  Green Cytotoxicity Assay.

HeLa

Cells/well       

NanoBiT®-labeled 1o mAbs
• negligible interaction
• low assay background

Analyte-dependent mAb colocalization

Facilitated reconstitution of NanoBiT® 
luciferase

Luminescent assay signal proportional 
to analyte levels

Ki-67 
(analyte)

Completely homogeneous assay multiplex, with no transfer or wash steps.

CellTox  Green Cytotoxicity Assay fluorescence readings for loss of membrane 
integrity (cell death) must be taken before initiating the Ki-67 assay protocol.

Antiproliferative activity is indicated by decreased Ki-67 levels without cell death.

Untreated Cells
Avg. RLU StDev % CV S/B

24 h 533,150 13,639 2.6 13.8
48 h 1,519,250 45,588 3.0 39.4
72 h 3,046,750 46,914 1.5 71.4

Background (no-cell)
Avg. RLU StDev % CV

24 h 38,740 974 2.5
48 h 38,580 1,132 2.9
72 h 42,685 1,338 3.1

Lumit® Ki-67 immunoassay:
RLU and S/B for controls

Untreated Cells
Avg. RLU StDev % CV S/B

24 h 416,750 8,118 1.9 10.2
48 h 708,775 8,476 1.2 16.4
72 h 1,102,250 14,908 1.4 26.8

Background (no-cell)
Avg. RLU StDev % CV

24 h 40,920 843 2.1
48 h 43,338 739 1.7
72 h 41,065 795 1.9

Lumit® Ki-67 immunoassay:
RLU and S/B for controls

5mM bortezomib, 72 h
(cytotoxicity control)
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antiproliferative response. In contrast, treatment of adherent HeLa cells with an ATR inhibitor 
produced decreases in Ki-67 assay signal secondary to reduction in viable cell number due to 
overt cytotoxicity. This work establishes a simple and fast luminescent assay for Ki-67 levels 
that can be multiplexed in microplate format with a fluorogenic readout of cell death, 
facilitating effective discernment of altered proliferation in mammalian cell culture.

Lumit® Ki-67 immunoassay provides effective detection of a recombinant human Ki-67 
protein fragment over a broad linear range with sensitivity < 10 pM. Excellent signal to 
background ratios are achieved with this homogeneous Ki-67 immunoassay.

Ki-67 protein expression is an established marker of cell proliferation

Lumit® Ki-67 immunoassay workflow for cell culture application
• fast and simple (~ 2 hours to complete)
• completely homogeneous, microplate format (no transfer or wash steps)
• compatible with batch plate processing (assay signal T1/2 ~ 90 min)

Lumit® Ki-67 immunoassay performance
• specific for human Ki-67 protein
• broad linear dynamic range
• good sensitivity and high signal-to-background
• compatible with suspension and adherent cell culture models

Assay multiplex for Ki-67 (luminescent) and cytotoxicity (fluorescent) determinations 
• changes in Ki-67 levels provide an early indicator of altered proliferative activity
• increased Ki-67 levels observed in response to stimulation of proliferation
• decreased Ki-67 expression without cell death is indicative of antiproliferative activity
• cytotoxicity measure distinguishes decreased Ki-67 assay signal secondary to cell death
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Treatment of Jurkat cells (20,000/well) with palbociclib, a CDK4/6 inhibitor, elicits an 
antiproliferative response (without cell death) and reduces Ki-67 expression levels.

Lumit® Ki-67 immunoassay application to increasing number of HeLa and Jurkat cells 
in 96-well format results in proportional increases in assay signal. Absence of cell-
specific signal in Ki-67 KO HeLa cells demonstrates specific detection of Ki-67 protein.
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Treatment of HeLa cells (5,000/well) with BAY-1895344, an ATR inhibitor, elicits a 
cytotoxic response, decreasing viable cell number but not Ki-67 expression levels. 

Ki-67 levels were assessed with the Lumit® Ki-67 immunoassay while changes in 
viable cell number were determined with CyQUANT  Direct (Invitrogen) in a parallel 
assay plate. Cell death was monitored with the CellTox  Green Cytotoxicity Assay.

HeLa

Cells/well       

NanoBiT®-labeled 1o mAbs
• negligible interaction
• low assay background

Analyte-dependent mAb colocalization

Facilitated reconstitution of NanoBiT® 
luciferase

Luminescent assay signal proportional 
to analyte levels

Ki-67 
(analyte)

Completely homogeneous assay multiplex, with no transfer or wash steps.

CellTox  Green Cytotoxicity Assay fluorescence readings for loss of membrane 
integrity (cell death) must be taken before initiating the Ki-67 assay protocol.

Antiproliferative activity is indicated by decreased Ki-67 levels without cell death.

Untreated Cells
Avg. RLU StDev % CV S/B

24 h 533,150 13,639 2.6 13.8
48 h 1,519,250 45,588 3.0 39.4
72 h 3,046,750 46,914 1.5 71.4

Background (no-cell)
Avg. RLU StDev % CV

24 h 38,740 974 2.5
48 h 38,580 1,132 2.9
72 h 42,685 1,338 3.1

Lumit® Ki-67 immunoassay:
RLU and S/B for controls

Untreated Cells
Avg. RLU StDev % CV S/B

24 h 416,750 8,118 1.9 10.2
48 h 708,775 8,476 1.2 16.4
72 h 1,102,250 14,908 1.4 26.8

Background (no-cell)
Avg. RLU StDev % CV

24 h 40,920 843 2.1
48 h 43,338 739 1.7
72 h 41,065 795 1.9

Lumit® Ki-67 immunoassay:
RLU and S/B for controls

5mM bortezomib, 72 h
(cytotoxicity control)

Add labeled Abs 
directly to cell wells

(shake 40 min) (incubate 90 min) (incubate 3–5 min)

Add Lumit®

Lysis Buffer II

CellTox™ Green multiplex 
for cytotoxicity (optional)

Treated cells 
with Ki-67 
expression

Sample Plate

Add Lumit®

Detection Reagent C
Record luminescence

Total time: ~ 2 hours
(Signal T1/2 ~ 90 min)



支持多孔板格式下的 hKi-67 水平检测

Ki67 与细胞毒性检测抗增殖能力叠加检测
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上图 . 通过 Lumit® hKi-67 immunoassay，Ki-67 基因敲除细胞的细胞依赖性发光信号消失，证实了该方法对 hKi-67 蛋白水平的特异性。该检测

在 96 孔板和 384 孔板中均显示，随着接种增殖细胞数量的增加，信号呈现良好线性关系。

图 . Lumit® hKi-67 Immunoassay 与 CellTox™ Green

多重检测应用在未经处理及 Palbociclib（CDK4/6 抑制

剂）处理的 Jurkat 细胞上（每孔 20,000 个细胞；培养

48 小时）。可以看到 Ki-67 检测信号的相对减少远大于

活细胞数量的减少，通过活细胞检测归一化处理后计算

EC50。
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产品订购

相关产品

产品名称 规格 目录号

Lumit® hki-67 immunoassay for Cell Proliferation 100 Assays CS3076A01

产品名称 规格 目录号

CellTiter-Glo® Luminescent Cell Viability Assay 10ml G7570

10 x 10ml G7571

100ml G7572

10 x 100ml G7573

CellTiter-Glo® 2.0 Cell viability Assay 10ml G9241

100ml G9242

500ml G9243

RealTime-Glo™ MT Cell Viability Assay 100 rxns G9711

10 x 10 rxns G9712

1,000 rxns G9713

CellTiter 96® AQueous One Solution Cell Proliferation 
Assay (MTS)

200 assays G3582

1,000 assays G3580

5,000 assays G3581

CellTox™ Green Cytotoxicity Assay 10ml G8741

50ml G8742

100ml G8743

200ul (Express Assay) G8731


