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Supplementary Table 1. Basic demographic and histopathological characteristics of
patients whose blood was collected at the time of diagnosis, prior to undergoing therapy,
and serum samples were used for N-glycan analysis.

Patient Géar;%eerl S/N? Pathology Stage/Grade Clinical state®
LAC-F1 38/F S Adenocarcinoma pTX/Gx Progression
LAC-F2 T8/F N Adenocarcinoma pTX/Gx Progression
LAC-F3 62/F S Adenocarcinoma pTX/Gx Rapid progression.
LAC-F4 55/F S Adenocarcinoma pTx/Gx Rapid progression.
LAC-F5 66/F S Adenocarcinoma pTx/Gx Progression.
LAC-M1 79/M ExS Adenocarcinoma pTx/G2 Rapid progression
LAC-M2 77M ExS Adenocarcinoma pTx/G2 Rapid progression
LAC-M3 69/M S Adenocarcinoma pTx/G3 Progression
LAC-M4 58/M S Adenocarcinoma pTx/G3 Progression
LAC-M5 72IM ExS Adenocarcinoma pTX/Gx Progression
LAC-M6 58/M ExS Adenocarcinoma pTX/Gx Rapid progression
LAC-M7 57/M ExS Adenocarcinoma pTX/Gx Progression
LAC-M8 82/M ExS Adenocarcinoma pTX/Gx Rapid progression
LAC-M9 66/M S Adenocarcinoma pTX/Gx Rapid Progression
LAC-M10 67/M ExS Adenocarcinoma pTXx/Gx Regression
LAC-M11 73IM S Adenocarcinoma pTx/Gx Progression
LAC-M12 71UM ExS Adenocarcinoma pTX/Gx Progression
Sq-F1 67/F S Squamous cell carcinoma pTx/G1 Progression
Sq-F2 T3/IF ExS Squamous cell carcinoma pTx/G2 Progression
Sq-F3 65/F S Squamous cell carcinoma pTXx/G1l Rapid progression
Sq-F4 75IF ExS Squamous cell carcinoma pTx/G3 Rapid progression
Sq-F5 67/F S Squamous cell carcinoma pTX/Gx Progression
Sq-F6 T4/F ExS Squamous cell carcinoma pTx/Gx Rapid progression
Sq-F7 68/F ExS Squamous cell carcinoma pTX/Gx Rapid progression
Sq-F8 65/F S Squamous cell carcinoma pTx/G3 Rapid progression
Sq-F9 50/F S Squamous cell carcinoma pTx/Gx Progression
Sq-M1 63/M S Squamous cell carcinoma pTx/G1 Rapid progression
Sq-M2 55/M S Squamous cell carcinoma pTX/G2 Rapid progression
Sq-M3 50/M S Squamous cell carcinoma pTx/G2 Rapid progression
Sq-M4 68/M ExS Squamous cell carcinoma pTx/G2 Rapid progression
Sq-M5 64/M S Squamous cell carcinoma pTx/G2 Rapid progression
Sq-M6 72IM S Squamous cell carcinoma pTX/G2 Progression
Sq-M7 72/IM EXS Squamous cell carcinoma pTX/G2 Progression
Sg-M8 59/M S Squamous cell carcinoma pTX/G2 Progression
Sq-M9 78/M ExS Squamous cell carcinoma pTX/G2 Progression
Sg-M10 71UM S Squamous cell carcinoma pTX/G2 Progression




Sqg-M11 71M ExS Squamous cell carcinoma pTx/G2 Progression
Sq-M12 78/M ExS Squamous cell carcinoma pTx/G2 Progression
Sq-M13 71UM ExS Squamous cell carcinoma pTx/G2 Remission
Sq-M14 71UM ExS Squamous cell carcinoma pTx/G2 Remission
Sq-M15 70/M ExS Squamous cell carcinoma 111B/G2-3 Progression
Sq-M16 61/M S Squamous cell carcinoma pTX/G3 Progression
Sq-M17 80/M S Squamous cell carcinoma pTx/G3 Rapid progression
Sq-M18 58/M S Squamous cell carcinoma pTx/G3 Stabilized
Sqg-M19 55/M S Squamous cell carcinoma pTX/G3 Rapid progression
Sq-M20 55/M S Squamous cell carcinoma pTx/G3 Rapid progression
Sq-M21 71M S Squamous cell carcinoma pTX/G3 Progression
Sq-M22 64/M S Squamous cell carcinoma pTX/G3 Rapid progression
Sq-M23 65/M S Squamous cell carcinoma pTx/Gx Progression
Sq-M24 62/M S Squamous cell carcinoma PTX/Gx Rapid progression
Sq-M25 84/M S Squamous cell carcinoma pTX/Gx Rapid progression
Sq-M26 81/M ExS Squamous cell carcinoma pTX/Gx Rapid progression
Sq-M27 74/M S Squamous cell carcinoma pTX/Gx Progression
Sq-M28 65/M S Squamous cell carcinoma pTx/Gx Advanced
Sq-M29 74/M S Squamous cell carcinoma pTX/Gx Progression
Sq-M30 60/M S Squamous cell carcinoma pTX/Gx Progression
Sq-M31 73/IM ExS Squamous cell carcinoma pTXx/Gx Progression
Sq-M32 80/M N Squamous cell carcinoma pTX/Gx Rapid progression
Sq-M33 76/M S Squamous cell carcinoma pTX/Gx Progression
Sq-M34 67/M ExS Squamous cell carcinoma pTX/Gx Remission
Sq-M35 60/M S Squamous cell carcinoma pTX/Gx Progression
Sq-M36 76/M S Squamous cell carcinoma pTx/Gx Progression
Sq-M37 60/M S Squamous cell carcinoma pTX/Gx Progression
Sq-M38 64/M S Squamous cell carcinoma pTX/Gx Progression
Sq-M39 71M ExS Squamous cell carcinoma pTx/Gx Progression
Sq-M40 71M S Squamous cell carcinoma pTX/Gx Progression
Sq-M41 69/M ExS Squamous cell carcinoma pTX/Gx Progression
Sq-M42 69/M ExS Squamous cell carcinoma pTX/Gx Stabilized
Sq-M43 80/M ExS Squamous cell carcinoma pTX/Gx Regression
Sq-M44 80/M ExS Squamous cell carcinoma pTX/GxX Stabilized
Sq-M45 62/M S Squamous cell carcinoma pTX/Gx Progression
Sq-M46 73IM ExS Squamous cell carcinoma pTX/Gx Progression
Sq-M47 74/M S Squamous cell carcinoma pTX/Gx Progression
Sq-M438 66/M S Squamous cell carcinoma pTX/Gx Progression
Sq-M49 69/M ExS Squamous cell carcinoma pTX/Gx Progression
Sqg-M50 71M S Squamous cell carcinoma pTX/Gx Progression
Sqg-M51 73IM S Squamous cell carcinoma pTX/Gx Progression
Sq-M52 56/M S Squamous cell carcinoma pTx/Gx Progression
Sqg-M53 60/M S Squamous cell carcinoma pTX/Gx Stabilized
Sq-M54 80/M S Squamous cell carcinoma pTX/Gx Progression
Sq-M55 75/M S Squamous cell carcinoma pTx/Gx Progression
Sqg-M56 66/M S Squamous cell carcinoma pTX/Gx Progression
SC-F1 61/F S Small cell carcinoma pTx/G3 Progression




SC-F2 68/F ExS Small cell carcinoma pTx/G3 Rapid progression
SC-F3 68/F S Small cell carcinoma pTx/G3 Progression
SC-F4 55/F S Small cell carcinoma pTx/G3 Progression
SC-F5 61/F S Small cell carcinoma pTx/G3 Rapid progression
SC-M1 70/M S Small cell carcinoma pTx/G3 Rapid progression
SC-M2 71/M S Small cell carcinoma pTx/G3 Rapid progression
SC-M3 64/M S Small cell carcinoma pTx/G3 Rapid progression
SC-M4 76/M S Small cell carcinoma pTx/G3 Progression
SC-M5 54/M S Small cell carcinoma pTx/G3 Progression
SC-M6 58/M ExS Small cell carcinoma pTx/G3 Progression
SC-M7 76/M N Small cell carcinoma pTx/G3 Progression
SC-M8 69/M S Small cell carcinoma pTx/G3 Rapid progression
SC-M9 73IM ExS Small cell carcinoma pTx/G3 Stabilized
SC-M10 71/M S Small cell carcinoma pTX/G3 Rapid progression
SC-M11 61/M S Small cell carcinoma pTx/G3 Progression
SC-M12 75/M S Small cell carcinoma pTx/G3 Rapid progression
SC-M13 65/M S Small cell carcinoma pTX/G3 Progression
SC-M14 64/M S Small cell carcinoma pTx/G3 Progression
SC-M15 74/M ExS Small cell carcinoma pTx/G3 Rapid progression
SC-M16 68/M ExS Small cell carcinoma pTx/G3 Rapid progression.
Inf-F1 62/F s ot : -

Inf-F2 82IF s amonie : -

Inf-F3* 67/F N Inflammation - -

Inf-F4 7UF N ronie : .

Inf-F5 74IF N ot : .

Inf-F6 7UF N Infﬁmgtcion - -

Inf-M1 73M N IanaAr$1trir\1/;tion . )

Inf-M2 74IM ExS e : -

1F _ female. M — male. %S - smoker, N - non-smoker, ExS - exsmoker. 3Does not relate to TNM classification; refers state after therapy




Supplementary Table 2. N-glycans detected in serum samples after applying EST-PHN approach.
Black arrow represents the significant increase or decrease of glycan in patients’ sera; red arrow is
assigned to structure not commonly observed in control tissues; dash designate no significant change;
ND-not detected. 'Glycan structures derived from molecular masses, tandem mass experiments; in case
of more isomers for each glycan composition, only dominant or general structures are shown. *H-Hex,
N-HexNAc, F-Fuc, Se - 2,6-linked NeuAc, Sp - 2,3-linked NeuAc. For more details see legend of Fig. 1.
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Supplementary Table 3. The list of N-glycans detected in desialylated serum samples of LC patients
and their change when compare with control profiles. Black arrow represents an increase/decrease of
glycan in patient sample; red arrow is assigned to structure not detected in control serum; double
arrows indicate preferences with LC type; dash designate no significant change; ND - not detected.
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1Glycan structures were derived from molecular masses, tandem mass experiments; not all isomers are shown. In case of
tri and more antennary glycans analyzed in patients, isomers with fucoses only on the antennae were more prevalent than
core fucosylated analogs (see Scheme 1). 2H-Hex, N-HexNAc, F-Fuc. 3Glycans are labeled with PHN at the reducing
terminy (+90.058).
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detected in control serum samples. The 2,6-linked NeuSAc is detected as methyl ester (violet
diamond, 291.095 + 14.026 Da) and glycan with 2,3-linked NeuAc has additional PHN residue

SCLC (A,C) and control serum (B,D). The m/z values in red color were decreased or not
(291.095 + 90.058 Da, pinky diamond).

Supplementary Figure 1. MALDI-MS spectra of N-glycans obtained from male patient with
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Supplementary Figure 2. The relative abundances of serum N-glycans detected in controls

(blue bars) versus patients with inflammation (green), LAC (red), SqLC (orange) and SCLC

(purple bars): (A) N-glycans with relative abundances over 5% and (B) N-glycans with

relative abundances under 5%. N-glycan compositions: H — Hex; N — HexNAc; F — Fuc; Se

— 2,6-linked NeuAc; Sp — 2,3-linked NeuAc.
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Supplementary Figure 3. Pie charts illustrating the relative abundances of serum N-glycans,

grouped according to the presence of SA residues and categorized based on prevalence of SA

linkage types: (A) controls and patients with (B) inflammation, (C) LAC, (D) SqLC and (E)

SCLC. Glycans without any sialic acid (SA) residues are shown in grey. The most dominant

glycan detected in all serum samples, carrying both 2,6-linked SA residues (Se2H5N4), is

shown in green. Other sialylated glycans with only 2,6-linked SA are in dark green. Glycans

with both 2,3- and 2,6-linked SA residues but a prevalence of 2,6-linkages are shown in

orange. Those with equal numbers of both linkage types or with a prevalence of 2,3-linked

SA residues are in dark orange. Glycans carrying only 2,3-linked SA residues are in blue.
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Supplementary Figure 4. Graphical illustration of differences between LC patients and

controls based on analysis of desialylated serum samples: (A) Principal component analysis

(PCA) of logz-transformed standardized glycan intensities showing separation of patients and

controls along (PC1=45.1.%, PC2=11.8%). (B) PCA biplot illustrating how individual

individual glycans contribute to the overall variance captured by Dim1 and Dim2, with darker

green arrows indicating stronger influence
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Supplementary Figure 5. Graphical illustration of differences between controls and patients
when N-glycans were summarized according to antennary trait. Results are shown for
centered log-ratio transformed relative abundances. Linear regression models were fitted to
assess the effect of patient group (inflammation, NSCLC and SCLC) on glycosylation trait
and adjusted for age and sex with the healthy group set as the reference. Results are presented

as mean = SD. *p<0.05, **p<0.01, ***p<0.001.
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Supplementary Figure 6. Graphical illustration of log2 fold change in intensities for selected

glycans detected in serum of healthy donors and patients: (A) Ryensmenser OF Ry, (B)

Ryensramme O Ry (C) Ryynemmnert OF Ryss, (D) Rygnerimmnerzs OF Ry (E) Rygzngramsngs OF

Rg/7, and (F) Ryyners usn7r OF Rgjo- For glycan composition and their numbering see Table 2.
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Supplementary Figure 7. Tandem mass spectra and fragmentations schemes of
glycans recorded for the precursor ions with m/z 1899.7 from desialylated serum of:
(A) cancer free man and (B) male patient with SqQCC. Red lines indicate fragment
ions associated with isomer having Fuc residue at the chitobiose core. Lines and
fragment ions in blue color indicate a presence of second isomer with Fuc linked on

one of the antennae (in this case preferably on the 6-arm).
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Supplementary Figure 8. MALDI tandem mass spectra obtained from desialylated
samples for the fucosylated complex N-glycans with precursor ions at: (A) m/z 2264.8
from serum of a patient with SqQLC (Sq-M16) and (B) lung biopsy of the same patient,

and (C) m/z 2995.1 analyzed in control serum from a 30-year-old non-smoking man.
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