
Seasonal �u vaccines induce antibodies against the “head” (slate) of the
in�uenza surface protein hemagglutinin, but a new universal vaccine triggers
antibodies (fragments of them shown in gray) that bind to the stalk (light blue)
portion. JULIANNA HAN/WARD LAB/SCRIPPS RESEARCH

Innovative universal �u vaccine shows promise in
�rst clinical test
By Jon Cohen Dec. 7, 2020 , 10:20 AM

For epidemiologists, the COVID-19 pandemic has greatly intensi�ed
their long-standing nightmare about another virus: the emergence of
a new and deadly strain of �u. A universal �u vaccine, effective
against any strain of the in�uenza virus that can infect humans,
could protect us from this peril, but progress has been slow. A novel
concept for one universal vaccine candidate has now passed its �rst
test in a small clinical trial, its developers report today in Nature
Medicine.

“This is an important paper,” says Aubree Gordon, an epidemiologist
at the University of Michigan School of Public Health who studies
in�uenza transmission and vaccines.

The in�uenza virus rapidly accumulates mutations and easily
“reassorts,” or swaps, genes between strains, creating variants that
can dodge any past immunity people had acquired naturally or from
vaccines. That’s why a new �u vaccine must be developed each
year.

Science's extensive COVID-19
coverage is free to all readers. To
support our nonpro�t science
journalism, please make a tax-
deductible gift today.

Got a tip?
How to contact the news team

Advertisement

Advertisement

https://www.sciencemag.org/author/jon-cohen
https://www.nature.com/articles/s41591-020-1118-7
https://bs.serving-sys.com/Serving/adServer.bs?sct=1&ctick=5&clk=1&cn=brd&PluID=0&Pos=6437230597649974&EyeblasterID=1082461391&sessionid=8065771281148010083&usercookie=u2%3D70fe3801-caac-4e59-b39e-93521eb62102&OptOut=0&di=0&dg=1075771145&dgo=1075771145&gdprpurposes=1023&ncu=https%3A%2F%2Fadclick.g.doubleclick.net%2Fpcs%2Fclick%3Fxai%3DAKAOjssJuCoyLeyI-Oihmai85HfUaJeVO2E9CUtLovdz2JclnskI3WE4zR1QiRnMXzSU3ev99XA2xxn_kESn38fS-qHnmwu6KMKcqKuFZEBbRB-oUcFqi81xykT5aXD7MRGwNqfMvuJJiX6AUzaQGJUvQ0azyRzGXa6icT_sTOyMiCYEnJvIdVyg30VrHucKXt_bt0c8I5AsCXVHJ0RnAaTzJvqBt6crUjfuyi_f1d54WkUSz8WyMQ6qMc3LMvI433sbOgzWsCI25M41F7ipdt-ljC1dmDRMnvDzAAOV9WoonlRa-9N2z0NCyrBp7PlQSyhzidk%26sig%3DCg0ArKJSzJz1HnodyLu2EAE%26urlfix%3D1%26adurl%3D&ebReferrer=https%3A%2F%2F81b4edbffe65ce59fc6e53a624e45608.safeframe.googlesyndication.com%2Fsafeframe%2F1-0-37%2Fhtml%2Fcontainer.html
https://www.sciencemag.org/about/got-tip


Existing �u vaccines contain weakened or inactivated in�uenza
viruses with a mix of hemagglutinins (HAs), the proteins that stud
their surfaces. These vaccines primarily aim to trigger antibody
responses against HA’s top part, or head. Genetic changes in �u
viruses rarely alter most of the head. But a small part of the head
does reassort, or mutate, frequently, which allows new viral strains
to dodge any immune memory and forces �u vaccinemakers to
prepare new formulations each year, with updated HAs.

HA’s bottom portion, or stalk, is less apt to vary, and epidemiological
studies have shown people who have been exposed to an in�uenza
strain and developed antibodies to the stalk can ward off a wide
variety of other strains. So, the new universal �u vaccine candidate,
one of a handful in development, puts HA’s stalk front and center.
The study shows for the �rst time that “you can develop a vaccine
strategy that produces stalk-reactive antibodies in humans,” says
virologist Florian Krammer of the Icahn School of Medicine at Mount
Sinai, who co-leads a multi-institutional universal �u vaccines
consortium funded by the U.S. National Institute of Allergy and
Infectious Diseases and helped develop the candidate tested in the
new trial. Other clinical trials testing stalk-based universal �u
vaccine candidates have yet to report data.

Targeting the stalk is harder than it sounds, because immune
memory cells built up over a lifetime of �u infections react so
strongly to the conserved region of HA’s head that this response
overrides production of antibodies against the stalk. Some
researchers have tried to make �u vaccines that only contain HA’s
stalk, but this fragment is highly unstable. To get around this
problem, Krammer and colleagues made what they call chimeric
HAs, which link the protein’s conserved stalk to unusual heads that
are entirely new to the human immune system and don’t trigger a
person’s immune memory. Only low levels of head antibodies are
produced, allowing a strong new immune response to stalk to
dominate. In essence, the head of the chimera is only there to
stabilize the stalk.

In�uenza vaccines contain three to four strains of the virus that are
classi�ed as group A, which breaks into two other divisions, and
group B strains. The researchers developed vaccines made from
live, weakened versions of in�uenza viruses or inactivated viruses
bearing chimeric HAs representing only one division of group A. In
the trial, 51 participants received the various vaccines and their
antibodies were compared with those of 15 people who received
placebos. A single shot of vaccine with chimeric HA inactivated

ScienceInsider
Gene therapy trials for sickle cell
disease halted after two patients
develop cancer
By Jocelyn Kaiser Feb. 16, 2021

Wildlife trade imperils species,
even in protected areas
By Elizabeth Pennisi Feb. 15, 2021

‘Politics was always in the room.’
WHO mission chief re�ects on
China trip seeking COVID-19’s
origin
By Kai Kupferschmidt Feb. 14, 2021

You’ve tweeted about your hot new
paper! Don’t expect many clicks
By Jeffrey Brainard Feb. 12, 2021

Related Jobs

MORE JOBS ▶

Clinical Statistics - Statistician /
Principal Statistician - US or UK
GSK
Collegeville, Pennsylvania; Waltham, Massachusetts

Clinical Development Clinician (Non-
MD)
Pfizer
Collegeville, Pennsylvania

Associate Scientist, Ligand Binding
Immunoassay
Pfizer
Pearl River, New York

https://www.googleadservices.com/pagead/aclk?sa=L&ai=Car9BTgctYKq8HIeU7_UPneid-AegrLm5YZTi77HmDNmj39XzChABIJSb-3pg-QKgAbWb4oUDyAECqQL5UQbDz7OUPuACAKgDAcgDCKoE5QJP0I0YCVmkrgpNZ91jDIak7-lABa6Hxc_kDZf_weIhraJnq09UBAt-qF8Sg-wgqC2x4t-4HE5PDfzoQzOF2tdUJOpCMVopQy4fXhFbnDt_izwYW3LLG2T-6eg13kXewGUf_kL3wD7-0ttBSp1n3iTiopqI3tMUrVgbSUTKTf5nN5EiZyevcND-N39XtlI42t9DhLFouCjyqD1cMXAowg84KoDUuY0_-PhYGhdilmuTc0aqCAzZDysj_uyNC-0qL20Ileqq_0CuahzGH2aUiJjQ7tyAFHdusYaay21_bawK5x1C_W4-9YoLRPpaXPBbIKOuKfnJBGnvJfY8w0noPBIRhdxSQhVVSar92UabHLKoFoURZPcb3Jfy6jrg4NtMlfyWhKnGRBjLszE60-HmrQuaQDygg7m9FynAphCbEassxLkQriORo71-uLXo5aNkZ0iuiArlu6l-DSJb5abfiGqZdI2NEpDABMOY6seiA-AEAaAGAoAHs-SdeqgH1ckbqAfw2RuoB_LZG6gHjs4bqAeT2BuoB7oGqAfulrECqAemvhuoB-zVG6gH89EbqAfs1RuoB5bYG9gHAdIIBwiAYRABGB2xCYZLtE-8HwKhgAoDmAsByAsBuAwB2BMN&ae=1&num=1&cid=CAASEuRoaTIauJiAa_rOPcz3Sc09zA&sig=AOD64_1pOI6bMpj0W38ArBAv1ijqZqdRVA&client=ca-pub-5117495985152240&nx=CLICK_X&ny=CLICK_Y&nb=2&adurl=https://www.slipi.co.il/%3Fgclid%3DEAIaIQobChMIqpv0pfHw7gIVB8q7CB0ddAd_EAEYASAAEgKJ0PD_BwE
https://adssettings.google.com/whythisad?reasons=-c9pNwKtbUMgrQoFZg8JlvBgwh5vaATnDL_XlgokAtsn8O4-22IyD7fFxa_BVpNWtB_qxBe8KKS_pJtHvNbDDE4zXfIm5otWmuC-f9yxErN3-MZ5A_O9R8sIbmphO-Vv6A6P9DaXCpboNX2fVhqYubJf2JhA7RpxyxD2U22c13hms0vCv7BjCXiH5gDRmMIEurB8q_wbgvxveo6ySDK_B-psKaXaYSs5h7wUJMpCYcjozONFyJjpK_zn47IQTupv9Uqqh5z8seB5zcvYoSD4xhiEDuMDirO5iIEscSvv-LRpr34u6Zez,w9qD4aKWxVhis74ZFwEqvQ&source=display
https://adssettings.google.com/whythisad?reasons=-c9pNwKtbUMgrQoFZg8JlvBgwh5vaATnDL_XlgokAtsn8O4-22IyD7fFxa_BVpNWtB_qxBe8KKS_pJtHvNbDDE4zXfIm5otWmuC-f9yxErN3-MZ5A_O9R8sIbmphO-Vv6A6P9DaXCpboNX2fVhqYubJf2JhA7RpxyxD2U22c13hms0vCv7BjCXiH5gDRmMIEurB8q_wbgvxveo6ySDK_B-psKaXaYSs5h7wUJMpCYcjozONFyJjpK_zn47IQTupv9Uqqh5z8seB5zcvYoSD4xhiEDuMDirO5iIEscSvv-LRpr34u6Zez,w9qD4aKWxVhis74ZFwEqvQ&source=display
https://www.sciencemag.org/news/2021/02/gene-therapy-trials-sickle-cell-disease-halted-after-two-patients-develop-cancer
https://www.sciencemag.org/author/jocelyn-kaiser
https://www.sciencemag.org/news/2021/02/gene-therapy-trials-sickle-cell-disease-halted-after-two-patients-develop-cancer
https://www.sciencemag.org/news/2021/02/wildlife-trade-imperils-species-even-protected-areas
https://www.sciencemag.org/author/elizabeth-pennisi
https://www.sciencemag.org/news/2021/02/wildlife-trade-imperils-species-even-protected-areas
https://www.sciencemag.org/news/2021/02/politics-was-always-room-who-mission-chief-reflects-china-trip-seeking-covid-19-s
https://www.sciencemag.org/author/kai-kupferschmidt
https://www.sciencemag.org/news/2021/02/politics-was-always-room-who-mission-chief-reflects-china-trip-seeking-covid-19-s
https://www.sciencemag.org/news/2021/02/you-ve-tweeted-about-your-hot-new-paper-don-t-expect-many-clicks
https://www.sciencemag.org/author/jeffrey-brainard
https://www.sciencemag.org/news/2021/02/you-ve-tweeted-about-your-hot-new-paper-don-t-expect-many-clicks
https://jobs.sciencecareers.org/searchjobs/?Keywords=Medicine&NearFacetsShown=true&utm_campaign=Hawkeye+Medicine+71&utm_medium=Widget&utm_source=Hawkeye
https://jobs.sciencecareers.org/job/535707?utm_campaign=Hawkeye+Medicine+71&utm_medium=Widget&utm_source=Hawkeye
https://jobs.sciencecareers.org/job/535274?utm_campaign=Hawkeye+Medicine+71&utm_medium=Widget&utm_source=Hawkeye
https://jobs.sciencecareers.org/job/535150?utm_campaign=Hawkeye+Medicine+71&utm_medium=Widget&utm_source=Hawkeye


viruses, the researchers report, “induced remarkably high antistalk
antibody titers.”

The trial was only a phase I study to establish safety and measure
immune responses, which means it didn’t test the ability of the
vaccines to protect people from in�uenza. Still, when the
researchers transferred human antibodies triggered by the
experimental vaccines into mice and then “challenged” the rodents
with the in�uenza virus, the mice lost far less weight than untreated
mice who also were infected, suggesting the antibodies protected
them. Immunologist James Crowe, who runs the vaccine center at
Vanderbilt University, says the study is “a serious effort” to test the
stalk antibody hypothesis and “an important �rst step.”

Krammer says it will likely take at least 2 years to develop chimeric
HAs representing enough other strains from in�uenza groups A and
B to be combined into a universal vaccine. That mix would then be
tested in a large-scale, multiyear study designed to show that the
vaccine candidate works better than the seasonal vaccine. The
seasonal vaccine works fairly well in years when its HA closely
matches the variants in circulation, so the chimeric HAs would only
show their true power during one of the rarer years when there’s a
mismatch.

This “long development path,” Krammer suspects, is the main
reason his team lost an initial corporate partner, GlaxoSmithKline,
which has another universal �u vaccine in clinical trials. “It’s di�cult
to get to get a lot of interest for something like this,” Krammer says.
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