
話題提供：
ゲノム編集技術の臨床応用の現状
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Ex vivo In vivo

臨
床
応
用

❖ HIV感染症 ❖ ハンター症候群
❖ ユニバーサルCAR-T療法
❖ 遺伝子改変T細胞療法の強化
（PD-1遺伝子の破壊）

＜予定＞ ＜予定＞
❖ 鎌状赤血球症 ❖ ハーラー症候群
❖ サラセミア ❖ 血友病
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ZFN (Zinc finger nuclease)

Talen (Transcription Activator-Like Effector Nuclease)

CRISPR/Cas9
(Clustered Regularly Interspaced Short Palindromic Repeats)

HIV感染症に対するゲノム編集治療
N Engl J Med 370: 901-910, 2014
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Safety Study of Zinc Finger Nuclease CCR5-modified 
Hematopoietic Stem/Progenitor Cells in HIV-1 Infected Patients

NCT02500849 CD19-CAR-T細胞による
B細胞性腫瘍に対する養子免疫遺伝子療法

Science 13 November 2015: 
Vol. 350 no. 6262 p. 731 

The 11-month-old girl had already run through every
treatment. Her immune systemwas barely functioning,
and oncologists couldn't collect T cells from her for
personalized therapy.
The Cellectis cells had been genetically engineered to
avoid two major pitfalls. Scientists used a gene-editing
technique called transcription activator-like effector
nucleases (TALENs) to cut out the T cell receptor gene.
Without it, the cells can't recognize the recipient's
body as foreign. The cells were also designed to
survive the intense therapy: an antibody called
Campath, intended to protect the donor T cells from
attack by wiping out the child's own immune system.
Campath targets an immune-cell marker called CD52,
so the company used TALENs to remove CD52 from
its donor cells—ensuring that Campath wouldn't attack
them, too. Finally, just as doctors have done with a
patient's own T cells, the researchers made DNA
modifications to the foreign cells so they would home
in on leukemia.

Universal CAR-T Cells Produced Using
Genome Editing Technology



UCART19 therapy and response in subject 1

Development of a product candidate takes place in several stages

XGene
editing

Immune checkpoint blockade

遺伝子改変T細胞

がん細胞



The proposed clinical trial, in which researchers would use CRISPR to engineer 
immune cells to fight cancer, won approval from the Recombinant DNA Advisory 
Committee (RAC) at the U.S. National Institutes of Health.

For the CRISPR trial, a UPenn-led team wants to remove T cells from patients 
and use a harmless virus to give the cells a receptor for NY-ESO-1, a protein that 

is often present on certain tumors but not on most healthy cells. 

To boost the staying power of the engineered T cells, the UPenn group wants to 

use CRISPR to disrupt the gene for a protein called PD-1. 

On 28 October, a team led by oncologist Lu You at Sichuan University 
in Chengdu delivered the modified cells into a patient with aggressive 
lung cancer as part of a clinical trial at the West China Hospital, also 
in Chengdu.
In March 2017, a group at Peking University in Beijing hopes to start 
three clinical trials using CRISPR against bladder, prostate and renal-
cell cancers.
The disabled gene codes for the protein PD-1, which normally puts 
the brakes on a cell’s immune response: cancers take advantage of 
that function to proliferate.

Blood 126: 1777-1784, 2015



CRISPR Beta-Thalassemia Treatment Approved for Clinical Trial in Europe

CRISPR Therapeutics, headquartered in Zug, Switzerland, has got the regulatory 
go-ahead to test its therapy in patients with the inherited blood disorder, beta-
thalassemia.
The therapy, developed by CRISPR Therapeutics in collaboration with Vertex 
Pharmaceuticals, works by extracting a patient's blood stem cells and then using 
genome editing to make them produce high levels of fetal haemoglobin in red blood 
cells. The cells are then transfused back into the same patient. By elevating the 
levels of this type of haemoglobin in a patient's blood, researchers hope to alleviate 
the need for blood transfusions in beta-thalassemia patients and avoid sickle cell 
crises in sickle cell patients.
The approved trial aims to test the safety and efficacy of the therapy in adult beta-
thalassemia patients in Europe.

First genome-editing trial in Europe gets go-ahead

16 April 2018
By Shaoni Bhattacharya  (Appeared in BioNews 945)

Europe's first clinical trial to use genome editing in humans has received 
approval to start later this year.

Ohmori et al., Scientific Reports 2017;7:4159

大森司（自治医科大学）
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花園豊（自治医科大学）
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Jichi Medical University


