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Charles D. Surh, PhD: 1961-2017

Hilde Cheroutre!

harles D. Surh, or “Charlie;” a
( world leader in the field of immune
homeostasis and tolerance, passed
away on 6 October 2017, after a heroic
fight with colon cancer. Charlie died
peacefully at his home surrounded by his
loving family. It was too soon. Charlie was
only 56 years young and at the peak of his
amazing scientific career, during which he
pioneered the field of T-cell homeostasis.
Charlie’s father moved his whole family
from Korea to the United States when
Charlie was only 11 years old. Although
the road to adjusting to a new language
and culture was not easy, nothing could
stop Charlie from reaching the highest
and achieving the most. In 1978, Charlie
enrolled at the University of California,
San Diego, where in 1983 he earned
his BS degree in chemistry. He went on
to obtain his PhD in immunology in
1989 from the University of California,
Davis. It was there, in the laboratory
of Eric M. Gershwin, that Charlie first
became interested in the immune
system and the complexity of self-
tolerance and autoimmunity. From UC
Davis, he went to The Scripps Research
Institute (T'SRI) in La Jolla, California,
and joined the laboratory of Jonathan
Sprent as a postdoctoral fellow. His post
doc lasted only 3 years (1989-1992),
but the friendship and collaboration he
established with Jon would be lifelong.
As he rapidly defined himself as an
independent researcher in the Department
of Immunology at TSRI—as an assistant
professor in 1993, an associate professor
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in 1998, an associate professor with tenure
in 2005, and finally, in 2008, as a full
professor—he continued to collaborate
with Jon and together they pioneered the
field of T-cell tolerance and cytokine-
driven homeostasis and immune memory.
They coauthored more than 70 milestone
papers.

In 2009 Charlie went back to his roots
and became a professor in the Division of
Integrative Biosciences and Biotechnology
at the Pohang University of Science and
Technology in Pohang (POSTECH),
Korea. Determined to promote research
and science in his home country, he started
and directed the Academy of Microbiology
and Immunology, part of the Institute for
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Basic Science at POSTECH. However, he
maintained his presence and influence in
the United States, and in 2012 he joined
the La Jolla Institute for Allergy and
Immunology, in La Jolla, California, as an
adjunct professor.

Even from the start of his scientific
career, Charlie was determined to
understand and elucidate the concept of
immune homeostasis and coexistence. His
work showed that, in conjunction with
sensing self-/major histocompatibility
complexes, mature T-cell homeostasis was
controlled by the related cytokines, IL-7
and IL-15, and their respective receptors.
Just last year Charlie published a brilliant
study elucidating the mechanisms that
control the IL-7 availability at steady state.!
He showed that IL-7 is produced mainly
by nonhematopoietic cells and that T cells
are primarily responsible for limiting IL-7
availability by regulating IL-7R expression.
Surprisingly, he also found that innate
lymphoid cells have a potent influence on
IL-7 homeostasis and that although these
non-T cell lymphocytes embody only a
minor subset they nevertheless represent
major competitors for IL-7 within the
T-cell niche. He further elucidated the
mechanism and found that, unlike T cells,
the innate cells appear to be resistant
to IL-7-induced downregulation of the
transcription factor FOXO1, which in
turn regulates the expression of IL-7R.
With this work Charlie showed that
competition for survival cytokines is not
limited to defined T-cell subsets but that
non-T cells are also significant cytokine
consumers and compete equally in the
struggle for survival and coexistence. As
he himself said it so well, “The findings are
not only of interest to the esoteric field of
immune homeostasis, but also to the broad
biological community because they are a
stark reminder that life exists as a complex
concert and not as a collection of various
types of cells that merely just co-exist.”

‘A long road ahead.” Young Charlie in Korea. (Photo
courtesy of Nicolette Surh Baker.)

Together with Jon Sprent, Charlie
also exposed the power of cytokine/
monoclonal antibody complexes to expand
and activate particular T-cell subsets
in vivo and explored the therapeutic
potential of these findings to boost the
immune system for antitumor therapy
and to expand regulatory T cells to
control autoimmunity, allergy, and other
inflammatory diseases.?

At POSTECH in Korea, Charlie built
a state-of-the art germ- and antigen-
free mouse research facility. He and
his team developed a strong interest in
mucosal immunology and in uncovering
mechanisms and principles that govern the
peaceful coexistence of the microbiome,
the vast load of harmless dietary and other
non-self and self-antigens, the host tissue,
and the mucosal immune system in the
intestine. Previously, Charlie’s focus had
been on understanding self-tolerance, but
he quickly realized that at the mucosal
interface different rules must apply in
order to maintain immune quiescence as
well as optimal protection, not only against
pathogen-induced damage but also against
immune pathology. In 2016, he published
an innovative paper explaining how
dietary antigens induce regulatory T cells
in the lamina propria of the small intestine,
thereby preventing aberrant immune
responses directed toward harmless
luminal antigens.* By comparing mucosal
T cells isolated from specific pathogen-
free mice fed a constant, controlled chow
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diet with those isolated from germ-free
mice weaned onto and subsequently raised
on an elemental liquid diet free of any
macromolecules, Charlie and his team
were able to demonstrate that in normal
laboratory mice the vast majority of small-
intestine peripherally induced regulatory
T cells are induced by dietary antigens
from solid foods. Moreover, he showed
that, unlike tissue-resident memory T
cells, these intestinal diet-dependent
peripherally induced regulatory T cells
required constant triggering and were able
to repress underlying strong immunity to
ingested protein antigens.

Although Charlie was new to the field
of mucosal immunology, he quickly
understood the uniqueness of the
challenges that drive and shape the local
immune cells, and he realized that rules
and concepts defined for systemic T cells
could not simply be translated to explain
the protective function and regulation of
the mucosal T cells. He also recognized
that, although many key mechanisms that
regulate the immune system have been
deciphered, many more have yet to be
discovered, especially in the area of mucosal
immunology. Therefore, Charlie’s passing
is a big loss not only for immunology but
particularly for mucosal immunology. He
was gearing up for a major effort to explore
and promote new research in this area, in
part through rigorous control of dietary
antigen exposure.

In addition to being a true innovator,
always eager to make new discoveries,
Charlie had impeccable integrity. He was
critical and not easily convinced, but he
was equally generous with praise. He
was inspiring and sparked enthusiasm in
everyone who worked with him. When
he was diagnosed with cancer in 2015,
Charlie continued his research with the
same pace and the same energy and
passion as ever.
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Charlie had many passions in life in
addition to science, the foremost being
his wonderful family. He married Helen
Roh Oh, the love of his life, whom he met
when they were in college. They were
blessed with three wonderful children—
Nicolette, Christopher, and Natalie—who
meant the world to him. As his children
grew up and went their own way, they
held onto an intimate and unbreakable
family circle. That strong bond brought
them all together at home those last few
weeks, during which they spent quality
time with Charlie without focusing
on the final moment. Charlie enjoyed
togetherness and welcomed friends and
family, sharing jokes and laughs and
reliving happy moments. He also was
an excellent golfer and an avid hiker
and fitness enthusiast, and he enjoyed
good food and wine, especially from his
brother’s winery. At the end, wine was no
longer on the table, but good memories
always accompanied by a good glass of
fine wine will certainly be remembered
by all who knew Charlie.

Although we have lost a brilliant
scientist, an esteemed colleague, and a
wonderful friend to many, Charlie’s legacy
will live on in those who had the good
fortune to cross his path and experience
his passion for great science and the beauty
of life.

© 2018 Society for Mucosal Immunology

1. Martin, C.E. et al. Interleukin-7 availability is maintained
by a hematopoietic cytokine sink comprising innate
lymphoid cells and T cells. Immunity 47, 171-182 (2017).

1. 2 Institute for Basic Science. Competition for

survival signals maintains immune balance.
ScienceDaily, 26 July 2017.

3. Boyman, O., Surh, C.D. & Sprent, J. Potential use of
|L-2/anti-IL-2 antibody immune complexes for the
treatment of cancer and autoimmune disease. Expert
opinion on biological therapy. Expert. Opin. Biol. Ther. 6,
1323-1331 (2006).

4. Kim, K.S. et al. Dietary antigens limit mucosal immunity
by inducing regulatory T cells in the small intestine.
Science 351, 858-863 (2016).

293



	Charles D. Surh, PhD: 1961–2017
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e005000470020005000520049004e005400200050004400460020004a006f00620020004f007000740069006f006e0073002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003300200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice




