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Mass Spectrometry of Ultrahigh-Mass Bioparticles
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Zhiqiang Zhu, Huan-Cheng Chang

Al EARKEE (m>1MDa) 89EME THH 24 B A0 E20 Rag—JAE o AR ke ks T
R AR R B wE KA TR R E AR TR SRR ARMAR S R AT RE
TR rhE T (A RE ARG HeRE) TS LEE®EE 1x10°Da—1x10"Da> %
B RN# 2100 nm— 10 um ° F Rl AMEG e H S FXRTHARERTOTEEA -

Measuring masses of ultrahigh-mass bioparticles (m > 1 MDa) has been a challenge in the field of mass
spectrometry. Combining the techniques of laser-induced acoustic desorption, charge-sensitive detection, and
quadrupole ion traps as the mass analyzer, we have successfully measured the masses of intact bioparticles such as
viruses, bacteria, and cells in the gas phase for the first time. These particles have sizes ranging from ~100 nm to
~10 um, with masses spanning up to 6 orders of magnitude (10°—10" Da). Different from conventional mass
spectrometry, we measured the masses of these bioparticles individually.
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Sources MCW | RDW,, | MCV RDW MCH MCH/MCW * 1.

(P2) (%) (fL) (%) (P2 B~ EEAF B R
Human (normal) 348 15 88.9 12 31.0 0.89 St 5 A8 4o e FR 4w i, 84
Human (iron deficiency) | 28.8 27 804 17 26.5 0.92 e 209,
Human (thalassemia) 20.6 20 66.5 18 21.5 1.04
Goat 9.6 16 344 30 — —
Cow 15.5 20 404 27 14.8 0.95
Mouse 18.4 11 46.2 20 162 0.88
Pig 20.7 17 60.4 22 193 093
Chicken 46.5 13 130.8 9 33.5 0.72

#F © MCW: Mean corpuscular weight; MCH: mean corpuscular hemoglobin; MCV: mean
corpuscular volume; RDW: red cell distribution width; RDW/;;: red cell distribution width determined

by the total dry mass measurement.
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