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ABSTRACT RESULTS Table 1. Robustness statistics for replicates (n=54) of a calibration curve across 130

hours of non-stop run time for IGF-1.
Purpose: To develop a fast, robust, and highly integrated HRAM data acquisition and data analysis

wgrkﬂow for serum IGF-1 on a modified Thermo Scigntific“‘" Orbitrap. Exploris™ mass spectrometer. Figure 2. Mass extraction (2.5 ppm extraction window) of a single isotope from IGF-1 in the Level % Con Bias
With fast scanning and enhanced mass accuracy using EasylC™, this novel method enables 1GF-1 7+ charge state (m/z 1093.5225) was used to generate extracted ion chromatograms for (n=54)  Concentration (Average) % lon Ratio % CV
quantification, targeted variants identification, and unknown variants screening in a single injection. accurate quantification Cal1 15.6 ng/mL -2% pass 7%
In addition, the integrated data analysis provides complementary information for improving data Cal2 31.3 ng/mL 2% pass 4%
quality and confidence. | Cal3 62.5 ng/mL 2% pass 4%
Methods: We utilized a two-step protein precipitation, combined with online sample extraction on a  FTMS + 5 51 SIM lodk mas ms (1105.7600-1107.7600, 10925200 . (:3FF_T%WID_%%“%%Sﬁ‘os}:rzi{[:?%;sy&mg'I%%'h?g;g‘5%0%3?' o 125 ng/ml. 2?’ Pass 3?’
Thermo Scientific™ Vanquish™ Duo UHPLC. Analytes were detected on a modified orbitrap mass 100 7% Charge oot 200 '0229%83 cal1 1007 THcharge state Jmernal Cal5 250 ng/mL 2 0/° Rdss 4 OA’
spectrometer. In a single method, data is acquired using a) multiplexed SIM scan mode for IGF-1 z 80 1093.3821 156 ng/mL '§ " || | jrro7.04s0 00 nomt 2l 500 ng/ml 1 f’ pass 3°A’
quantification, b) tMS? mode for targeted known variants confirmation, and c) full scan mode for 2 oo- e 1093.8120 £ % 1107.1895 el 1000 ng/mL '10/° i 30A’
unknown variants screening. £ a0 | 1093.9556 § 40 1oesE A"ff;"‘:;ﬁ Cals 2000 ng/ml. 6% Pass 3%
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Results: The modified orbitrap shows good analytical sensitivity, linear dynamic range and excellent 202 ‘°‘;\2/9\5§{’ | { l A 1\ 10945216 . 1os.922 |\ /| |/ |] ] A ﬂ poer o _ _
reproducibility for reliable serum IGF-I measurements. Intact IGF-1 was quantified at a LLOQ of A s T s e T ator T abe Table 2. Robustness statistics for replicates (n=54) of 7 spiked serum samples
10 ng/mL with a standard curve range of 15.6—-2,000 ng/mL (r2>0.99). mE across 130 hours non-stop run time for IGF-1.
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INTRODUCTION ;" Bkl it ;] _RSD3SB% g e 500 ng/mL. sample#  Concentration % § CCOVETY o lonRatio % CV
Insulin-like growth factor 1 (IGF-1) quantification has many clinical research and anti-doping "551 ‘/kk I e (n=54) (Average)
applications. Differentiating IGF-1 variants is important for capturing mutations and correct R B I | f . - TR LB A Sample 1 15.6 ng/mL -4% pass 13%
interpretation of false results. High-Resolution Accurate-Mass (HRAM) MS methods have unique Sample 2 31.3 ng/mL -5% pass 6%
advantages for reliably measuring and differentiating IGF-1 species, attributes which might be “ " “ " Sample 3 62.5 ng/mL 7% pass 4%
missed by immunoassays and non-HRAM methods. Using the most abundant m/z values in the Sample 4 125 ng/mL -7% pass 3%
[M+7H]"* isotopic cluster as a quantifier ion, QTOF based HRAM methods have been successfully Sample 5 250 ng/mL -16% pass 3%
developed for IGF-1 quantification. However, this has practical challenges in a true routine context Sample 6 500 ng/mL -12% pass 3%
for differentiating IGF-1 and its variants due to limited mass resolving capability, compromised Sample 7 1000 ng/mL -20% pass 3%
specificity and quantitative performance (using =10 ppm extraction windows), and mass deviation Figure 3. EASY-IC enable IGF-1 mass accuracy within 0.8 ppm in Calibrators and =1 ppm
issues. in serum samples across 130 hours of non-stop run time.
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standard N,s—labeled IGF-1 was purchased from Prospect International. £ 450 : ¥, = Normal-type, know variants and unknown IGF-1 variants can be measured in a single run.
-1 Calibrator # 2 Spiked Serum Sample # = Based on accurate mass and signature isotope distribution, HRAM full scan mode allows
TeSt MethOd(s) +Emerﬂml —.—E?CPEI':I'I'IEMZ +E7q:er:rne1t3 +Experjrr|a114 +Eme@m15 EJq:ler:rnmtEi —s— Experimant | —s—Experment 2 —s—Experment 3 —s— Experment 4 —s— Experiment 5 Experment & 1 1Fi H H H H H H H H
. _ o _ ST S Eueel - Eenals —eBpamel )4 Bl 11 Eonnal e e, identification of IGF-1 and its variants, including pathogenic, mutations, and post translational
Internal standard (IGF1-N"°) were added to the serum samples which were first precipitated using -+ 10—+ Coenet 20—« st 21—« 2o Epemeil < Exatnai % B 13-+ b 4+ Bouina 5+ Epan 16+ Eounat 7+ Epsinet modifications. A great advantage to a full scan monitoring is the ability to re-analyze data when
acidic ethanol, and second cryoprecipitated after neutralization . Automated online SPE cleanup and e Experment 31— Epernent 32~ Experine 33— Exprimen 4 —+— Erperment 35—a—Epermen 3 L Sremes emeSsna S G| Seeme unknown mutations are suspected
. . . . . —s— Experment 37 —s—Experimeant 38 —s— Experiment 30 —s— Experiment 40 —s— Experiment 41 Experment 42 = ent 31 —8—Experment 32 —8—Eperment 22 —8— Experment 34 —8—Experment 35 —8— riment .
chromatographic separation was performed on a Thermo Scientific™ Vanquish™ Duo UHPLC, ~+-Evnet 1 ——Svelmat 44—t 4 ——Sminmi 6+~ Creet 1+~ ot & SO SO I O DD The V/ sh D : h | | tical L .
. o . o . . erment 48 —s— Experimant 50 —=— Experimeant 5 erment 52 —s— Exparimant 5 perment - _ it ad —e— er-rr.mt - "'_mem - e@mt - er-rna'ﬁ f— '_'"E'" n _ -
followed by analyte detection on a modified Thermo Scientific™ Orbitrap Exploris™ mass Eperinnt 40+ xperimen 50+_Epesiment 51+ Expeinent 52 Eoperment 53+ Expesinnt 54 eh anqwﬁ uo prld(%ﬁ bot]c rs];amp es clean-up and analytical separation in a 3-miniute
spectrometer. A Thermo Scientific™ Hypersil Gold™ C8, 50 x 2.1 mm, 5 um column was used for JENR DU N O B DR D B - =----------- method, enhancing the ability of the mass spectrometer to detect compounds.

H H 1 17 ES 53 63 117 206 443 771 207 1315 1575 . . . .
separation. Total run time was 3 minutes. = The modified orbitrap mass spectrometer provide excellent robustness of data over long run-times
Data Analysis without maintenance.
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		Level (n=54)		Concentration 		% Con Bias (Average)		% Ion Ratio		% CV

		Cal1		15.6 ng/mL		-2%		pass		7%

		Cal2		31.3 ng/mL		2%		pass		4%

		Cal3		62.5 ng/mL		2%		pass		4%

		Cal4		125 ng/mL		2%		pass		3%

		Cal5		250 ng/mL		2%		pass		4%

		Cal6		500 ng/mL		1%		pass		3%

		Cal7		1000 ng/mL		-1%		pass		3%

		Cal8		2000 ng/mL		-6%		pass		3%
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		Spiked sample # (n=54) 		Concentration 		% Recovery (Average)		% Ion Ratio		% CV

		Sample 1		15.6 ng/mL		-4%		pass		13%

		Sample 2		31.3 ng/mL		-5%		pass		6%

		Sample 3		62.5 ng/mL		-7%		pass		4%

		Sample 4		125 ng/mL		-7%		pass		3%

		Sample 5		250 ng/mL		-16%		pass		3%

		Sample 6		500 ng/mL		-12%		pass		3%

		Sample 7		1000 ng/mL		-20%		pass		3%
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