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Extracellular V: n.abie g S s
clience OF THE YEAR
Extracellular
b (o« ¢ ; $ Lupus, scleroderma, multiple sclerosis, and other autoimmune diseases all result from a treacherous immune system, which attacks a person’s own
inge y: . . B . . " .
Transmembrane [~ g healthy tissue. Existing treatments such as immune-suppressing drugs can help, but they don't always stop disease progression and can have
o e o3 CD28 @EES o = e debilitating side effects. This year, a new approach, chimeric antigen receptor T-cell (CAR-T) therapy, yielded striking improvements in seriously il
Endodomain ITAM ; 4-:):33 ; “':" ) ol timi "':" : ﬁ':" patients, opening what may be 2 new chapter in autoimmune disease treatment.
s S e [ E IR 'zlﬁz' AR-T therapy debuted as a blood cancer treatment almost 15 years ago (and was part of Science's Breakthrough of the Year in 2013). It's a whole
3 0X40 : J NS, p
2% Generation :Jcros == (_;3 \\ (_:” STAT3/S different way of tackling disease: Doctors isolate T cells, the sentries of the immune system, from a patient’s white blood cells. They then genetically
¢ ¢ N (¢ engineer those cells—typically to seek and destroy B cells, anather component of the immune system—and return them to the patient. Cancerous B
1 . . .
3 Generation v Signal domain cells are at the root of certain leukemias and lymphomas, and CAR-T therapy can extirpate them.

4™ Generation
TRUCKs

IL-12

* ONCOLEOCETEEFZD: 36, 2020

TM: transmemitnaame: dommeim
CoStim: co—stimmuitory dommeim
TRUCK: T cell redirectedt for umivensal| cytakines meciates Killingy
STAT3/5: Signal transdiucerr and activatorr off thamseriptionn 35

B cells also play a role in autoimmunity, in particular by releasing toxic autoantibodies that strike joints, lungs, kidneys, and more. And this year saw a
slew of new clinical trials to test CAR-T therapy’s power against B cells in autoimmune diseases. In February, German researchers reported on 15
patients with lupus, scleroderma, or the muscle-damaging disease myositis, all of whom had gotten CAR-T therapy anywhere from 4 to 29 months
earlier. All eight of those with lupus were in drug-free remission; some of the others still had symptoms, but all had jettisoned immunosuppressants.
Other published success stories have emerged in myasthenia gravis and stiff-person syndrome, a painful and disabling neurological disorder. More
than 30 patients have been successfully treated so far. Researchers also made progress on understanding why engineered T cells might be so
effective—finding, for example, deep depletion of B cells in tissues other treatments can't easily reach, such as a patient’s lymph nodes.

There's much more work to be done. Scientists are still trying to learn how frequently serious side effects such as an immune overreaction might
accur, as well as how common complete remissions are and how long they last.
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