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Figure S1 shows the individual data points used to calculate S, as shown in Figure 2 of
the main manuscript. Within the CCN counter, SPP were exposed to a series of
supersaturations with respect to water to determine the CCN/CN ratio for the given
pollen type and particle size. Error for the S, calculation (noted in text) is determined
from the variance of the error from the Matlab nonlinear fit, and represents the error in S,

due to the nonlinear fit function.

Figure S2 shows the composition of single 200 nm SPP particles evaluated with Energy
Dispersive X-ray Spectrometry (EDS) (IXRF Sedona SD Model SDD 3030-300C+)
detector after coating with iodine vapor’® and gold for the evaluation of composition of

the 200 nm samples.

Figure S3 shows the effects of time in solution on the calculation of critical

supersaturation for one pollen type (Quercus).

Text S1.

Surface pollen count data from 74 stations in the Northeastern and Southeastern United
States was generated by the National Allergy Board of the American Academy of
Allergy, Asthma and Immunology (AAAAI) and was utilized in Figure 4 of the
manuscript. This data was graciously provided by the following researchers:

David Shulan, M.D. (Certified Allergy Consultants, Albany, NY), Guy Robinson, PhD
(The Louis Calder Center, Armonk, NY), Kim T. Hovanky, MD FAAAAI & Sheila M.
Amar, MD FAAAAI, FACAAI (Allergy & Asthma Center of Georgetown, Austin, TX

(Georgetown)), Jonathon Matz, MD FAAAAI & David Golden, MD FAAAAI (Dr.



Golden and Dr. Matz, LLC, Baltimore, MD), James M. Kidd III (Kidd Allergy Clinic,
Baton Rouge, LA), Linda B. Ford, MD FAAAAI (The Asthma and Allergy Center, PC,
Bellevue, NE (Omaha)), Weilly Soong, MD FAAAAI (Birmingham-Southern
College/Alabama Allergy & Asthma Center, Birmingham, AL), Lawrence M. DuBuske,
MD FAAAAI (Immunology Research Institute of New England, Boston, MA), Clifford
W. Bassett, MD & Mehdi Vesaghi, MD (Long Island College Hospital, Brooklyn, NY),
John T. Klimas, MD FAAAALI (Carolina Asthma and Allergy Center, Charlotte, NC),
Julian Melamed, M.D. (Chelmsford, MA), Donald J. Dvorin, MD FAAAALI (Larchment
Medical Center 11, Cherry Hill, NJ), John Shane, PhD (McCrone Research Institute,
Chicago, IL), David R. Weldon, MD FAAAAI, FACAALI (Scott & White Clinic, College
Station, TX), Gary L. Smith, M.D. (Corpus Christi, TX), Jeffrey Adelglass, M.D. (Dallas,
TX), Mr. Andy Roth (RAPCA, Dayton, OH), Angela Davis-Allen, MD (Duke
University Medical Center, Durham, NC), Philip E. Gallagher, MD FAAAAI (Allergy &
Asthma Associates of Northeastern PA, Erie, PA), Dan Dalan, MD FAAAALI (Allergy &
Asthma Care Center, Fargo, ND), Marie H Fitzgerald, MD (North Texas Pollen Station,
Flower Mound, TX), Neil L Kao MD FAAAALI (Allergic Disease and Asthma Center,
Greenville, SC), Jason A. Ohayan, MD (Hamilton, ON), Mr. Tony Huynh (City of
Houston, Houston, TX), Ms. Debra Hopson (Natural Resources & Environmental
Management, Huntsville, AL), L.Y. Frank Wu, M.D. (St. Vincent Professor Building,
Indianapolis, IN), Jay Portnoy, MD FAAAALI (Children's Mercy Hospital, Kansas City,
MO), Michael Miller, MD FAAAALI (Allergy, Asthma and Immunology, Knoxville, TN),
David Morris, MD (Allergy Associates of LaCrosse, Onalaska, WI (LaCrosse)), Beth

Miller, M.D. (University of Kentucky Asthma Allergy & Immunology, Lexington, KY),



Fred Keichel, MD (Allergy, Asthma & Immunology Associates, Lincoln, NE), Karl V
Sitz, MD (Little Rock Allergy & Asthma Clinic, Little Rock, AR), James Anderson
(MLT, OSHTECH, London, ON), James L. Sublett, MD FAAAAI (Family Allergy &
Asthma, Louisville, KY), Robert Bush, MD FAAAAI (UW Medical School, Madison,
WI), Santley M. Fineman, MD MBA FAAAALI (Atlanta Allergy and Asthma, Marietta,
GA (Atlanta)), Joseph G. Leija, MD FAAAAI (Melrose Park, IL), Elene Ubals, MD &
Richard Schiff, MD, PhD (Miami, FL), Harold B. Kaiser, MD FAAAAI (Clinical
Research Institute, Minneapolis, MN), Michael McDowell (Division of Air Quality,
DNREC, State of Delaware, New Castle, DE), W Edward Davis MD MS MBA MMM,
(Ochsner Clinic Foundation, New Orleans, LA), Guy Robinson, PhD (Fordham College
at Lincoln Center, New York, NY), Alan Wolff, M.D. (UMDNJ, Newark, NJ), Dr.
Michael Alexander, MD (Niagara Falls, ON), Dr. Karl M Altenburger (Allergy and
Asthma Care of Florida, Ocala, FL), Warren V. Filley, MD FAAAAI (OK Allergy
Asthma Clinic, Inc., Oklahoma City, OK), Martha Tarpay, MD (Allergy & Asthma
Center, Oklahoma City, OK), Fred Lewis, MD FAAAALI (Olean, NY), Bruce A.
Hornberger, MD FAAAALI (Allergy & Asthma Center of East Orlando, Orlando, FL),
Robert Grubbe, MD (Allergy & Asthma Center, LLC, Oxford, AL), Donald J. Dvorin,
MD FAAAALI (Allergic Disease Associates, P.C., Philadelphia, PA), David Skoner, MD
FAAAALI (Allegheny General Hospital, Pittsburgh, PA), David Nash, M.D. (Children's
Hosp. of Pittsburgh, Pittsburgh, PA), Donald W. Pulver, MD FAAAAI (Allergy, Asthma
& Immunology of Rochester, Rochester, NY), Curtis L. Hedberg, MD FAAAAI
(Hedberg Allergy & Asthma Centerm Rogers, AR (Fort Smith)), Paul Hannaway, M.D.

(Salem, MA), Mary Jelks, MD FAAAALI (Sarasota, FL), Brad H. Goodman, M.D. &



Bruce D. Finkel, M.D. (Coastal Allergy & Asthma, P.C., Savannah, GA), Andrew L.
Dzul, MD (Lakeshore Ear Nose & Throat Center, St. Clair Shores, MI), Mr. Wayne
Wilhelm (St. Louis County Health Department, Berkeley, MO (St. Louis)), Ronald Saff,
M.D. (Tallahassee, FL), Richard Lockey, MD FAAAAI (University of South Florida,
Tampa, FL), James Love, Jr MD PhD FAAAAI (Allergy Clinic of Tulsa, Tulsa, OK),
Estelle Levetin, PhD FAAAAI (University of Tulsa, Tulsa, OK), N.J. Amar, MD
FAAAAI (Allergy and Asthma Center, Waco, TX), Pramila K. Daftary, MD FAAAAI
(Allergy & Asthma Care of Waco, Waco, TX), Susan E. Kosisky MA (Walter Reed
Army Medical Ctr., Washington, DC), Christopher Randolph, MD FAAAAI (Waterbury,
CT), Walter Brummund, MD, PhD, FAAAALI (Allergy & Asthma Centers, S.C.,
Waukesha, WI), Michael S. Nickels, MD PhD (Allergy and Asthma Consultants, Inc.,

York, PA)
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Figure S1. Determination of S, for each size and pollen type. For each pollen type,
total CCN and CN counts were measured at a range of five to ten supersaturation values
(open symbols; circles = 50 nm, squares = 100 nm, and triangles=200 nm). Each size and
pollen type was fitted with a nonlinear function (solid line=50 nm, dashed line =100 nm,
and dotted line=200 nm) to determine the growth curve of each particle type over a range
of supersaturations specified by the CCN instrument. S is determined when the
CCN/CN ratio is 0.5 (thin lines and solid symbols on x-axis). S, values (solid symbols)
for each size and pollen type are shown in Figure 2.
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Figure S2. Energy-dispersive X-ray Spectroscopy (EDS) elemental composition of
Quercus sub-pollen particles (SPP). SPP samples were collected on aluminum foil
upon exiting the DMA, then exposed to iodine vapor to test the presence of starch.
Samples were also treated with gold coating to enhance images. Elemental composition
(in order of strongest signal) shows the presence of aluminum from the background
material (~1.5 keV), oxygen from organic matter (~1 keV), iodine indicating the presence
of starch (3.5-4.5 keV), gold from the visualization coating (2-3 keV) and carbon from
organic matter (0.5 keV).
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Figure S3. Effects of pollen solution timing on the determination of S.. Time in
solution is defined as the length of time (minutes) of the live pollen sample in solution
prior to filtering and atomization.



