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Animal-research facilities worldwide use mouse strains developed at the Sanger institute. Credit: Qilai
Shen/Bloomberg via Getty

One of the world’s top genomics centres — the Wellcome Sanger Institute in Hinxton, UK —

has decided to close a 13-year-old laboratory dedicated to animal research that supplies

NEWS ·  29 MAY 2019

Genomics institute to close world-leading
animal facility
Sanger’s decision prompts questions among some scientists, who fear the UK

centre could fall behind.
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2021年9⽉に動物実験施設を閉鎖済
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information as of January 3. … The available 
information does not change the risk-benefit 
assessment for this review.”

People with Alzheimer’s disease aren’t 
routinely tested for APOE4 because it 
hasn’t so far guided diagnosis and treat-
ment. Although some scientists had hoped 
FDA would rule against giving lecanemab 
to people with two copies of APOE4, the 
agency instead suggested people “consider 
testing” for APOE4 status “to inform the risk 
of developing ARIA when deciding to initi-
ate treatment.” Gandy’s hospital expects to 
offer testing for APOE4 to those 
interested in lecanemab, to help 
them better gauge their risk from 
the therapy.

The drug label approved by 
FDA also recommends that 
anyone taking lecanemab have 
three MRIs over roughly the first 
6 months of treatment to watch 
for side effects, as well as an MRI 
before beginning treatment. 
Some scientists had hoped the 
agency would require that lec-
anemab be enrolled in FDA’s 
Risk Evaluation and Mitigation 
Strategies (REMS) program for 
medications with “serious safety concerns.” 
REMS can require that physicians prescrib-
ing a new drug report side effects to FDA, 
that the drug be administered in qualified 
health care settings, and that doctors get 
training about which patients may be at 
highest risk of dangerous side effects.

FDA did note that it’s requesting “ex-
pedited reporting” of any deaths in ongo-
ing trials and deaths from significant brain 
hemorrhages in people who take lecanemab 
postapproval. University of Cincinnati 
neurologist Alberto Espay also worries about 
recipients of the antibody who may develop 
less severe ARIA. For at least some of them, 
he says, “I cannot imagine it’s irrelevant 
or inconsequential.”

Discussion of these safety concerns comes 
amid continued debate over lecanemab’s 
benefits. On an 18-point cognition scale, 
those getting the drug on average declined 
0.45 points less than those getting placebo 
after 18 months. Neurologists disagree over 
whether patients and caregivers would per-
ceive this difference. “It’s really on the edge” 
of what’s meaningful, says Lon Schneider, 
a geriatric psychiatrist at the University of 
Southern California Keck School of Medicine. 
The drug is “approvable, but like many medi-
cations that are approved it leaves much to 
be desired.”

Others, such as Snider, say the benefits 
may well be noticeable. On the part of the 
scale that assesses orientation, she notes, an 
individual who scores 0.5 “can still drive” and 
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get around independently. “If you go to a one, 
you’re going to start getting lost.”

The Alzheimer’s Association, which has 
come out in favor of lecanemab, celebrated 
FDA’s thumbs-up. And in the lead-up to the 
agency’s decision, more than 200 research-
ers and physicians signed an open letter that 
endorsed the drug. Nearly half are recent 
consultants or grant recipients of Eisai or 
Biogen, Science has found.

Espay, however, argues FDA had painted 
itself into a corner with an earlier decision. 
He says officials “are victims of an artificially 

low bar” they set in 2021 when 
they approved another anti-
amyloid antibody, aducanumab, 
even though FDA’s advisory 
committee had voted against ap-
proval and the evidence that the 
drug worked was weak. (Last 
month, a congressional report 
described that approval process 
as “rife with irregularities.”)

Both drugs were approved 
under FDA’s accelerated ap-
proval pathway, which allows 
for decisions based on “sur-
rogate endpoints,” biological 
measures thought to predict 

clinical benefits to patients. In May 2022, 
Eisai had asked FDA to approve lecanemab 
based on evidence that it is highly effective 
at clearing the brain of amyloid plaques, the 
same surrogate endpoint cited in the adu-
canumab approval.

Many of the same FDA officials reviewed 
both drugs, and in both cases, the lead bio-
statistician, Tristan Massie, expressed hesita-
tions. In the summary report for lecanemab, 
Massie questioned whether the surrogate 
endpoint “is reasonably likely to predict 
change on the clinical outcome.” His col-
leagues didn’t agree. “The Division notes the 
issues that Dr. Massie has raised but, overall, 
the findings” on amyloid plaques “appear ro-
bust and persuasive,” they wrote.

But it’s unclear whether the Centers for 
Medicare & Medicaid Services (CMS), the 
federal agency that pays for many treatments 
for older Americans, will reimburse for lec-
anemab. In April 2022, CMS announced it 
would decline to reimburse for aducanumab, 
except in certain clinical trials, tanking its 
commercial prospects. CMS also said it 
would only consider covering such anti-
amyloid antibodies after full FDA approval.

In a statement after FDA approved lec-
anemab, the Alzheimer’s Association called 
that stance “harmful and unfair” and called 
on CMS to reverse its position. j

With reporting by Charles Piller, whose 
work was supported by the Science Fund for 
Investigative Journalism.
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By Meredith Wadman

N
ew medicines need not be tested in 
animals to receive U.S. Food and 
Drug Administration (FDA) ap-
proval, according to legislation 
signed by President Joe Biden in late 
December 2022. The change—long 

sought by animal welfare organizations—
could signal a major shift away from ani-
mal use after more than 80 years of drug 
safety regulation.

“This is huge,” says Tamara Drake, direc-
tor of research and regulatory policy at the 
Center for a Humane Economy, a nonprofit 
animal welfare organization and key driver 
of the legislation. “It’s a win for industry. It’s 
a win for patients in need of cures.”

In place of the 1938 stipulation that 
potential drugs be tested for safety and 
efficacy in animals, the law allows FDA 
to promote a drug or biologic—a larger 
molecule such as an antibody—to human 
trials after either animal or nonanimal 
tests. Drake’s group and the nonprofit Ani-
mal Wellness Action, among others that 
pushed for changes, argue that in clearing 
drugs for human trials the agency should 
rely more heavily on computer modeling, 
“organ chips,” and other nonanimal meth-
ods that have been developed over the past 
10 to 15 years.

But pro-research groups are downplay-
ing the law, saying it signals a slow turning 
of the tide—not a tsunami that will remake 
the drug approval process overnight. Jim 
Newman, communications director at 
Americans for Medical Progress, which 
advocates for animal research, argues non-
animal technologies are still “in their in-
fancy” and won’t be able to replace animal 
models for “many, many years.” FDA still re-
tains tremendous discretion to require ani-
mal tests, he notes, and he doesn’t expect 
the agency to change tack anytime soon.

FDA no longer 
has to require 
animal testing 
for new drugs

ANIMAL RESEARCH

Agency can rely on 
animal-free alternatives 
before human trials

“Like many 
medications 

that are 
approved, it 
leaves much 
to be desired.”

Lon Schneider,
University of Southern 

California Keck
School of Medicine
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Microphysiological Systems (MPS): ⼈体模倣システム
FDA Modernization Act 2.0 (FDA近代化法2.0)
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２. メチルセルロース法の紹介

３. hiPSC由来肝細胞の３次元培養

４. ユニークなスフェロイド
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・従来法（例えばU底96⽳プレート利⽤）は細胞任せの⽅法

まず、重⼒
による沈降

細胞接着⼒に依存した凝集
（接着⼒が弱いと凝集しない）

Passive

・我々が開発した⽅法は強制的に凝集形成

3%メチルセルロース培地
（⾼粘性）

細胞を懸濁した
通常培地（低粘性）

マイクロピペット
による吐出

10〜30分

細胞の凝集

Active

スフェロイドをactiveに作製する
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3% メチルセルロース培地

培地︓ 1 µl
細胞︓ 2000個

メチルセルロース法による細胞凝集
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Kojima et al. Biomaterials (2012)

凝集の様⼦
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臓器・組織 細胞の種類 論⽂等
肝臓 ヒトiPSC-hep J Biosci Bioeng, 2023 

Hep G2+ゲル
ビーズ

Sensor Actuat B-Chem, 
2014     Cells, 2019 

マウス胎仔肝細
胞＋ゲルビーズ

Regen Ther, 2016 

Hep G2 Sensor Actuat A-Phys, 
2017

Hep G2+ECM Sci Rep, 2020 
Hep G2+ポンプ TERMIS-WC 2024
HepaRG Sci Adv, 2024
HuH-7+ゲル
ビーズ

TERMIS-WC 2024

ヒト初代肝細胞 未発表
TMNK-1(ヒト類
洞内⽪細胞株)

未発表

MMNK-1(ヒト
胆管由来細胞株)

未発表

⾻髄 マウス⾻髄細胞 Regen Ther, 2016 
マウス⾻髄由来
間葉系幹細胞

未発表

THP-1 未発表

臓器・組織 細胞の種類 論⽂等
膵島 マウス初代膵島

細胞
TERMIS-EU 2019

MIN6-m9＋
αTC1.6

Transplant Proc, 2014     
Regen Ther, 2016 

脳 ヒト不死化アス
トロサイト

Bioengineering, 2023 

U87-MG(グリオ
ブラストーマ)

未発表 

腎臓 RPTEC 細胞アッセイ研究会 2018
HEK293T 未発表

精巣 ラット新⽣仔セ
ルトリ細胞等

ISBF 2018 

⾎管 HUVEC ⽇本動物実験代替法学会第
35回⼤会 2022

腸 HCT116 未発表

⼝腔 ヒト⻭髄由来間
葉系幹細胞

未発表

⽪膚 ヒトケラチノサ
イト

未発表

ヒトメラノサイ
ト

未発表

結合組織 NIH3T3 未発表

これまでに作製したスフェロイド
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１. 研究コンセプト

２. メチルセルロース法の紹介

３. hiPSC由来肝細胞の３次元培養
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3%
 M

C

凍結ヒトiPSC由来肝細胞様肝細胞

Tao et al. JBB (2022)

細胞接着⼒に関係なく凝集
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1 2 3 4 5 6 7 8 9 10 11

A
Gene NANOG GRB7 GSC CYP3A7 ASGR1 TAT NR1I2 CYP2A6 ABCC3 UGT1A1 ASS1
Fold 

changes 0.68 0.71 5.90 11.39 3.86 10.41 15.14 34.30 3.18 84.45 4.86

B
Gene POU5F1 IFITM1 NODAL DLK1 KRT8 TF NR1H3 CYP2C8 ABCG2 GSTA2 CPS1
Fold 

changes 0.77 0.75 3D = N.D. 0.55 0.33 3.25 2.06 16.11 1.30 3.63 5.82

C
Gene SOX2 PODXL FOXA2 PROX1 KRT18 TDO2 NR1H4 CYP2E1 SLC10A1 ATP5G1 NAGS
Fold 

changes 0.35 0.29 0.82 1.31 0.37 6.06 3.18 2D = N.D. 0.54 0.74 10.63

D
Gene CD9 TDGF1 SOX17 TBX3 FABP1 HHEX RXRA CYP2D6 SLC22A1 POLG OTC
Fold 

changes 1.39 1.24 0.48 2.03 4.92 0.99 1.80 9.06 8.34 0.62 2.66

E
Gene DNMT3B ZFP42 CXCR4 SERPINA1 FGG HNF1A NR3C1 CYP3A4 SLC22A2 PPARGC1A KRT19
Fold 

changes 0.23 0.13 0.13 1.78 8.06 1.28 0.63 109.14 2D = N.D. 0.59 0.79

F
Gene GABRB3 SOX7 GATA4 AHSG G6PC HNF4A PPARA CYP7A1 SLCO1B1 UCP2 KRT7
Fold 

changes 1.37 3D = N.D. 1.31 13.36 61.82 1.67 1.42 152.22 37.27 0.82 0.03

G
Gene GAL LAMB1 GATA6 ALB PCK2 AHR CYP1A1 ABCB4 SLCO1B3 ARG1 AQP1
Fold 

changes 7.11 0.23 0.42 3.43 1.93 1.09 7.11 9.32 1.41 7.36 3D = 
N.D.

H
Gene GDF3 HNF1B AFP APOA4 RBP4 NR1I3 CYP1A2 ABCC1 SLCO2B1 ASL HES1
Fold 

changes 3D = N.D. 0.31 0.74 18.38 6.19 18.77 48.17 0.29 2.41 1.96 0.88

⻘: 発現減少 (0.5以下)、灰⾊: 変化なし (0.5より⼤きく2未満)、⾚: 発現増⼤ (2以上) 
⻩⾊: 両サンプルもしくは⼀⽅のサンプルで検出不可 #PA25

各種マーカー遺伝⼦の発現
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凝集による代謝機能の向上
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ヒト初代肝細胞レベルの機能
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３. hiPSC由来肝細胞の３次元培養
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3% メチルセルロース培地

培地︓
細胞︓
ゲルビーズ︓

1 µl
1000個
1000個

メチルセルロース法による粒⼦凝集
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ボールプール
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微⼩流路によって機能改善
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5000細胞のみ 5000細胞＋5000ビーズ
100 µm 100 µm

HuH-7

第17回マンダム動物実験代替法国際研究助成⾦採択

Ninjaスフェロイド
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CA: 0.32

CA: 0.63

CA: 0.47

CA: 0.55

CA: 0.60

CA: 0.80

スフェロイド内部の情報に価値
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圧⼒による⾮接触的な
中空ビーズの変形

中空ビーズ

反復
押す 押す

直径およそ
2 mm

⽩いものは
“おもり”

PDMS製中空ビーズ

圧⼒によって駆動
する耐⽔性ポンプ

中空ビーズ＝ポンプ
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初めにポンプを留置
し、1,000,000個の
細胞を懸濁した1 µl
の培地を吐出

Size=4 mm

3%メチルセル
ロース培地 30 min0 min

中空
ビーズ

24 hrs

細胞懸濁液
吐出

ポンプを埋め込む⽅法
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スフェロイドは
ストレーナーの中

拍動するスフェロイド
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→ユニークで付加価値の⾼い
スフェロイドもデザイン可能
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メチルセルロース法を⽤いることで・・・

→強制的にスフェロイドを作製可能

→凍結ヒトiPSC由来肝細胞の
代謝機能を向上させることが可能

まとめ


