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[ Fig. 1G]
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[ Fig. 2A]
Median (% in neoplastic cells) ogistic regression
Gene Mutation type Relapse group Non-relapse group ¢ Qdis ratio p value [<0.1] =Hagwd R

HMGN2P3 SNV 0392 0.000 <0.001 133796394 0.052 66.335 0.005
DNAICI11 InDel 0.602 0.000 <0:001 79.707 0.018 13.422 0.003
EIF2AK1 InDel 0.445 0.000 0.004 30.381 0.030 8126 0.031
FAM234A InDel 0.628 0.000 0.013 6.666 0.015 R.102 0.002
PARPBP InDel 0366 0.000 0.002 13.734 0.034 6.358 0.023
ARLSA SNV 0.314 0.000 0.004 6.525 0.016 5219 0.002
32 SNV 0.800 0.000 0.001 2.779 0.046 2.209 0.051
NHX57 SNV 0.157 0.000 <0.001 120160606.586 02066 1.704 0.006

[ Fig. 2B]

Gene Detection threshold Sensitivity (%) Specificity (%) Accuracy (%)

1L.32 0.10 80 86.8 86.0
HMGN2P3 0.29 60 100.0 953
DHXS57 0.16 60 100.0 95.3
DNAJCI1 0.30 60 97.4 93.0
PARPBP 0.31 60 94.7 90.7
EIF2AK1 0.38 60 94.7 90.7
FAM234A 0.58 60 89.5 86.0
ARLS5A 0.16 60 89.5 86.0

[ Fig. 3A]
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[ Fig. 3C]
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[ Fig. 4C]
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[ Fig. 4E]
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[ Fig. 5]
ATPAF1 chr1:46668177 [A>C] Sensitivity {%) Specificity {%) Accuracy (%) PPV {%)

Neoplastic SPB1 80.0 98.0 96.4 80.0
Neoplastic cells 100.0 84.3 85.7 38.5
Neoplastic cells excluding SPB1 100.0 84.3 85.7 38.5
Epithelial cells 100.0 78.4 80.4 313
Non-neoplastic cells 80.0 80.4 80.4 28.6

[ Fig. 6]
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[ Fig. 7A]
Median (% in neoplastic cells) ogistic regression
Threshold of  Semsitivily Specificity Acturacy Cellsurface  Extracellularspace Refapse  No relapse  Difference p value
Gene  detection (%) (%) (%) (GODDIIIBE) (GO:0DUS615) group (1) graup () (1-0) dds ratio  [<0:05]
NEDDS 100.0 91.0 91.5 No Yes 131 1.04 0.27 0:003 63445.2 0011 1622.9 Q.009
CALML3 100.0 88.1 887 No Yes 1.68 o7y 0.98 a.007 40 0.023 4.2 0.0t9
GNGS5 75.0 97.0 95.8 No Yes 1.83 149 0.34 0.002. 774213087:2 0.031 23469.7 0006
VRE2M2 750 97.0 958 No Yes 122 091 032 0.0n3 ISLI516.5 0.014 76826 0009
PSMA4 T30 91.0 90.1 No Yes 1:25 0.37 0.2 0.006 1108.1 0:029 1906.4 0018
SLC2ZAL 75.0 89:6 88,7 No Yes 0.69 0.35 0.33 0.033 1333 0.029 4.7 0.020
SNX3 75.0 89:6 88.7 Na Yes 125 096 0.29 0.045 773 0.018 17.0 0:064
LYGD 75.0 89:6 887 Yes No 203 051 1.53 0.042 34 0.029 22 065
PSMIAY 750 866 5.9 No Yes .10 080 0360 0.014 10547 0.019 19892 (523
PSMRBI 750 86.6 859 No Yes 1.60 1.37 0.23 0.011 1036.4 8.025 751.7 0.020
YBX1 750 86,6 859 No Yes, 237 2.13 0.24 0,040 157.2 0.450 4122 .49
PSMBS 75.0 85.1 842 No Yes 1.20 090 0.30 0.012 6085 0.029 131.8 0.022
PSVIAG 75.0 83.6 83.1 No Yes 1.51 1.09 0.43 0.035 95.2 0.019 34.8 0.024
[ Fig. 7B]
Threshold Sensitivity Specificity Accuracy Cell surface  Extracellular space
Gene of detection (%) (%) (%) (GO:0009986) (GO:0005615)
NDUFAT13 1.44 100.0 92.5 93.0 No No
BEX3 1.30 100.0 91.0 91.5 No No
HNRNPAO 1.38 100.0 85.1 85.9 No No
SLIRP 1.04 100.0 85.1 85.9 No No
ADHS 1.13 100.0 30.6 81.7 No Yes

[ Fig. 8A]

Median (Expression) Logistic regression

Threshold Sensitivity Specificity: Accuracy  Cellsurface Extracellular space Neoplastic Non-neoplastic Difference p value

Gene of detection (%) (%) (%) {G0:0009986).  (GO:0005615) (1) 0) (1-0) Gdds ratio [<B.U5]
CKAP4 @57 942 92.5 933 No Yes 16 0.4 0.3 <0.001 48966.7 <0:001
SYNGR2 1.50 9223 96.2 94.3 Neo Yes 20 i3 0.7 <0.061 179.9 <0.001
MARCKSL] 1.43 923 90.6 14 Na Yes 1.8 0.8 10 <0.00( 506 <0001
CFL1 208 9G4 98.1 943 No Yes 25 1.8 0.7 <0.001 1623 <0:001
PDCDS .95 904 94.3 9.4 No Yes 13 0.8 0.5 <0.001 17439 <0001
1L32 119 885 92.5 90.5 No Yes 21 06 1.4 <0.001 25.1 <0.001
RAN 164 R85 925 90.5 No Yes 21 i3 08 <0.061 684 <0.001
NMEL Q.66 885 90.6 89.5 No Yes 1.0 0.5 03 <0.001 5743 <0.001
VCAM1 026 88.5 90.6 §9.5 Yes Yes 0.8 0.1 0.8 <0.001 4467.6 <0.001
GAPDH 372 86.5 98.1 924 Na Yzs 43 33 Lo <0.00( 291 <0001
TUBB 1.83 86.5 98.1 92.4 Ne Yes 2.4 13 1.1 <0:001 206 <0001
HEPDL 142 86.5 90.6 88.6 Yes. Yes 18 12 0.6 <0.001 73.1 <0001
LGALS1 0.75 86.5 90.6 88.6 No Yes 18 03 1.3 <0001 202 <0:001
TNFAIP3 0.52 86.5 90.6 88.6 No Yes 0.9 03 0.6 <0:8061 54.1 <0.001
ITGAV: 0:48 86.5 #8.7 87.6 Yes: Yes 08 03 0.5 <0.001 795.1 <0.001
RPLPO 3.98 84.6 96.2 90.5 No Yes 43 3.7 0.7 <0.001 274 <0.001
SIEMNT R0, 84.6 §8.7 86.7 Nao Yes 14 04 1.0 <0.001 435 <0001
PPIA 312 82.7 98.1 90.5 Ne Yes LG 27 0:8 <0001 46.7 <0001
CCL2Y 1.01 82.7 96.2 89.5 Ne Yes 20 02 19 <0.001 163 <0001
FSCN1 042 82.7 94.3 88.6 Na Yes @8 02 6.6 <0.001 1077.5 <0001
LGALSS 0.62 827 B4.9 83.8 No Yes 11 0.5 0.6 <0:001 347 <0.001
RPS1Y 383 80.8 98.1 89.5 No Yes 41 335 0.6 <0.001 512 =(.001
YBX1 2.05 80.8 98.1 89.3 No. Yes 23 17 0.5 <0.001 426 <0.001
TPI1 205 80.5 962 §8.6 Na Yes 23 18 0.5 <0001 554 <0001
[CAM1 0:47 788 98.1 88.6 Yes. Yes 08 6.2 (123 <0.001 4203 <0:001
ENO1 1.70. 788 92.5 85.7 Yes: Yes 21 14 0.6 <0.061 44.9 <(:001
C1QBP 128 769 981 87.6 Yes Yes 1 1.0 a3 <0.001 936 <0001
CXCL3 0.38 76.9 92.5 84.8 No Yes 0.6 0:1 0.3 <0.001 4161 <0.001
MIF 258 731 98.1 85.7 Yes. Yes 30 2; 0.8 ~0.001 G:6 <0001
TAGLN2 2,15 73.1 88.7 81.0 No. Yes 24 19 0.5 <0.001 7.8 <0.001

CXCL1O 1.26 712 90.6 81.0 Yes Yes 18 0.3 1.5 <Q.00i 64 <0.001
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[ Fig. 8B]
Median Expression Wilcoxon Test
Gene Extracellular region (GQO:0005576) Neoplastice (1) Non-neoplastic (0} Difference(1-0) P Value
CCL20 Yes 204 0.16 1.88 <0.001
LGALS1 Yes 1.79 0.31 1.48 <0.001
CXCL10 Yes 1.75 0.29 1.47 <0.001
1132 Yes 2.06 0.64 1.42 <0.001
UBD No 2.53 1.37 117 <0.001
TUBB Yes 2.38 1.31 1.06 <0.001
CSTA Yes 224 1.23 1:02 <0.001
NFKBIA No 2.00 1.00 1.01 <0.001
MARCKSL1 Yes 1.77 0.78 1.00 <0.001
STMN1 Yes 1.43 0.44 0.99 <0.001
SOCS1 No 1.14 0.16 0.99 <0.001
GAPDH Yes 4.28 332 0.95 <0.001
MYBPCI1 No 0.92 0.04 0.88 <0.001
NTRK?2 No 1.04 0.19 0.85 <0.001
FKBPIA No 1.81 0.97 0.84 <0.001
MIT Yes 3.03 2.19 0.83 <0.001
SOX4 No 2.01 1.18 0.83 <0.001
RAN Yes 2.08 1.26 0.83 <0.001
TUBAIC No 1.67 0.87 0.81 <0.001
PPIA Yes 347 2.67 0.80 <0.001
PYCARD Yes 1.75 0.96 0.79 <0.001
VECAMI1 Yes 0.84 0.06 0.78 <0.001
TCIM No 1.01 0.24 0.78 <0.001
[ Fig. 8C]
""""""""""""""""" Median Expreéﬁén Wilcoxon Test
Gene Extraceflular region (GO:0085576) Neoplastic (1) Non-neaplastic (0) Difference(1-0) P Value
SLPI Yes 0.29 4.09 -3.79 <0.001
WEDC2 Yes 112 408 -2.96 <0.001
AQP3 No 0.25 3.05 -2.80 <0.001
LCN2 Yes 0.08 2.65 -2.57 <(.001
BPIFB1 Yes 0.00 243 ~2.43 <0.001
SERPINB3 Yes 0.01 242 -2.41 <0.001
CLU Yes 0.53 295 -2.41 <0001
SCGBIAL Yes 0.00 234 -2.33 <0.001
CRIP1 No 0.42 241 -1.99 <0.001
KRT14 Yes 0.11 2.05 -1.94 <0.001
LYPD2 Yes 0.00 1.90 -1.90 <0.001
TEF3 Yes 0.06 1.96 -1.90 <0.001
TSPAN1 Yes 0.15 2.01 -1.86 <0.001
SCGB3A1 Yes 0.00 1.82 -1.82 <0.001
PIGR Yes 0.00 1.78 -1.78 <0.001
MUC16 Yes 0.08 1:82 =173 <0.001
C190rf33 No 0.07 1.80 -1.73 <0.001
PRSS23 Yes 0.17 1.89 -1.72 <0.001
MSMB Yes 0.15 1.84 <169 <0.001
CAPS No 0.06 1.72 -1.66 <0.001
CXCL17 Yes 0.10 1.75 -1.65 <0.001
ANXA1 Yes 0.89 2.53 -1.63 <0.001
AGR2 Yes 0.49 211 -1.62 <0.001
GSTAL Yes 0.37 1.97 -1.61 <0.001
BPIFAL Yes 0.00 1.54 -1.54 <0.001
MTIX No 0.61 2.12 -1.51 <0.001
ALDH3AIL Yes 0.19 1.69 -1.50 <0.001
C200rf85 No 0.00 144 -1.44 <0.001
LGALS3 Yes 1.18 2:60 -1.42 <(.001
MUC4 Yes 0.05 1.45 -1.40 <0.001
TACSTD2 Yes 1.22 2:61 <1.39 <0.001
Biomarker combination Sensitivity (%) Specificity (%) Accuracy (%) Positive Predictive Value (%)  Negative Predictive Value (%)
CCL20j, + TL32,5, + LONZ,, 100.6 96.2 98.1 96.3 160.0
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[ Fig. 9A]
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[ Fig. 9B]
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[ Fig. 10A]
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[ Fig. 10B]
False positive prediction performance by non-nesplastic SPB1

Threshold (%) Specifichty (%) Sensitivity (%) Accuracy (%)

1.0 773 Tid 758
8.3 3§ 1600 722

Risk score 2 = [Neoplastic SPB1 - Non-neoplastic SPB1.(%)]  Sensitivity (%) Specificity (%) Accuracy (%)
0.1 87.5 85.7 86.1
0.0 87.5 82.1 833

Risk score 2 in the primary

nasopharyngeal tumors
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[ Fig. 10C]
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[ Fig. 10D]
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[ Fig. 11C]

N §'s;~sm\ % §

[ Fig. 11D]

PCT/CN2024/131148



18726

WO 2025/098505 PCT/CN2024/131148

[ Fig. 11E]
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[ Fig. 11H]
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[ Fig. 111]

[ Fig. 12A]
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[ Fig. 12B]
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[ Fig. 13]

Nasopharyngeal biopsy
(obtained via swab or nhasoendoscopy)

y
Protein And RNA [solation System
(by using commercially available kit)

/\

RNA extract Protein extract

A

RNA sequencing Mass spectrometry

mRNA transcript

quantification Protein quantification

\ 4 4
RNA expression level matrix Pratein expression level matrix
{rows are genes, columns are samples} (rows are genes, columns are samples)
Deconvolution to impute cell fractions Nasopharyngeal carcinoma-specific
(e.g. by using CIBERSORTX) epithelial cell atlas
/ \\signa:ure expression matrix
Risk score 1 Risk score 2
= Abundance (Neoplastic SPB1 cells) = Abundance (Neoplastic SPB1 - Non-neoplastic SPB1)
3
>0 201
Indication of relapse (Sensitivity = 100.0%) Indication of relapse (Sensitivity = 87.5%)
(Positive predictive value = 36.4%) {Positive predictive value = 63.6%)

\/

Customized therapy
for relapse prevention
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[ Fig. 14A]
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[ Fig. 14B]

NAT
2-way ANGVA Predicted Mean Difference  95% Cl of Difference  Significance P Value

Basal
Relapse vs. No relapse 19.15 3.28 to 35.03 * 0.018

Ciliated
Relapse vs. No relapse

ns

Goblet

Relapse vs. No relapse 296

-24132__to 743 ns

lonocytes
Relapse vs. No relapse -0.04 -15.91t0 15.84 ns 0.996
NP tumor
2-way ANOVA Predicted Mean Difference  95% Cl of Difference Significance P-Value

Basal

Relapse vs. No relapse 1.25 10 29.99 *

Ciliated

oble
Relapse vs. No relapse -8.01 -22.38 t0 6.36 ns 0.274
lonocytes
Relapse vs. No relapse -0.66 -15.03 to 13.71 ns 0.928
Neck LN tumor
~ 2-way ANOVA Predicted Mean Difference

95% Cl of Difference  Significance P Value

Basal
Relapse vs. No relapse 0.69 -0.90 to 2.29 ns 0.387
Ciliated
Relapse vs. No relapse -0.04 -1.6310 1.55 ns 0.959

Goblet

lonocytes
Relapse vs. No relapse 0.60 -1.59 to 1.59 ns >0.999

NAT denotes normal tissue adjacent to the tumor. NP denotes nasopharynx. LN denotes lymph nade.
* denotes P<0.05. ** denates P<0.01. *** denotes P<0.001. **** denotes P<0.0001. ns denotes not significant.
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[ Fig. 14C]
NAT

Predicted Mean Difference. 95% Ci of Difference  Significance P Vaiue

Basal
Relapse vs. Norelapse 1.27 -8:631011.16 ns 0.802

Giliated
Relapse vs. No'relapse

Goblet
e vs. Norel;

lonocytes
No rela| D04 +9.93109.86 0.994

PB
Relapse vs. Norelapse

proliferating SPB-
Relapse vs. No relapse

-8.85.10 10.84 ns 6.835

SPB-Goblet

Relapse vs. No relapse -5.89 -15.78104:01 ns 0.243
NP Tumor
2sway ANOVA Predicted Mean Dif 5% Gl of Biffer P-Vaiue

Basal
Relapse vs. No relapse 8.65 “2.751020.04 ns 0137

Goblet
e-vs. No relapse

430110 7.77 fs 0533

lonocytes

MPB.

Relapse vs. No relapse -0.93 -12.3210 1046 ns 0.873

PB
Relapse vs. No relapse

proliferating SPB
i

SPB-Goblet
Relapse vs. No relapse -4.39 -15.78 10 7.00 ns 0450

Neck LN Tumor

2-way ANOVA Predicted Mean Difference:  95% Cl of Difference _ Significance P Value

AB
Relapse va. No relapse ~7.35 -19.08t04.37 ns 6.218

Relapse vs. Norelapse -0.04 11,77 1011 69 ns
Goblet
Relapse vs. Norelapse -0.28 120101145 ns 0.963

PB
Relapse vs. No relapse “A1.711011.74

NAT denotes normal tissue adjacent to
the tumor. NP denotes nasopharynx. LN
denotes lymph node. ns denotes not

Relapse vs. Norelapse 046 11:27 101218 ns osss | Significant

SPB-Goblet
Relapse vs. No relapse -0.37 <1210 161135 ns 0.950
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[ Fig. 15]
Site: Lymph Node Meadian Wilcoxan Test Cox Regrassion
Neoplastic Subpopulation Relapse {%) No Relapse {36} P Value Hazard Ratio P Value

Citiztedd 0.0 0.0 0.766 0.0 G999

MPB3 0.0 0.0 0.766 0.0 £.959

ABL 2.8 4.4 1.000 0.0 0.574

5PB5 0.0 0.8 1.000 0.8 Q.782



