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FXE| 4] HEF QHLY (1)

1. Isopentane - Snap Freezing ZA{2| gl HA

(2026.02.03 Alt)

%|2 ProteomicsE Eglot CHFot A7t 2ds| XISl w2t EXI2a0| H2tEl XHe| HEX &M =tH E 2|d
712 22t HHAl S |sopentane2 0|22 SZ0||A 2 X{2| 10| ZA| S&ESH= Snap Freezing &40 = HASIH SLICE

7|1Z (2026.02.03 T4 0|H)

RNAIlater

RNA 2 Z0]| O <

oA

IAZEDE Al F .

rot

wash 2™

Phosphorylation 240 &
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Protein®i| [t2} Fresh frozen 2t
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2. HMXx2| A H|w

*HZ (2026.02.03 A|H)

Isopentane Snap Freezing
Morphology & & X[5}H A
= Morphology 22l 75
=1 7ot SEO| 7tse
Ci2t Proteomics &0l = = RNA quality &8t

HE0| Mot

Proteomics g7 M & Jt=

MK A Xt2E AESt FE|ot 215 SREELICL 7|&0= Y41 28 Al RNAlaterE X2[ot0d 25110, 1 2/0f=
72X O Z jsopentaned| B ERSIFHELICE 2026.02.03 0|= 7|2 X 2| &HAlS Snap Freezing L2 HASIFOM,
7|Z0]l RNAlaterS AFE61HE Q&= set HAlo2 X5t USLICL
RNAIlater Isopentane Snap Freezing

Morphology Difficult Good Good

RNA Very good Good Good

Proteomics : Difficult : Difficult Good

(especially phosphorylation)
* ASte A2 LA0] U2AIH ANEX] RHSHFA7| HEELICE.
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FXE| A4 HEF QHLY (2)

1) Colon

Fecal wash (~2021.01) No wash (2021.02 ~)
Tap waterZ fecal wash & Tap water wash 2+& g10|
AL (G Hi 215t

0 XX X HED}
A

Ak OFE S} TH4d

2) Ischemic Time 2|7} (~2022.05) SHEMA (2022.06-)
) ASE - HE T (22 XBNZ) ASE 5 ASE L ERHTA
' 2| Dol A 2K H S e HHZ| O|2| A| R 0| HHZI5HOd

4. ¢

1. Kim SE, et al. Frozen section histopathology and preanalytical factors affecting nucleic acid integrity in biobanked fresh-
frozen human cancer tissues. J Pathol Transl Med. 2025. doi:10.4132/jptm.2025.07.22

2. Bennike TB, et al. Comparing the proteome of snap frozen, RNAlater preserved, and formalin-fixed paraffin-embedded
human tissue samples. EUPA Open Proteomics. 2015 Nov 2:10:9-18. doi: 10.1016/j.euprot.2015.11.002

3. Bae J, et al. Comprehensive proteome and phosphoproteome profiling shows negligible influence of RNAlater on protein
abundance and phosphorylation. Clin Proteomics. 2019 Apr 25:16:18. doi: 10.1186/s12014-019-9239-z

4. Wieser M, et al. Example for process validation in biobanking: Fit for purpose testing of a cryopreservation method
without isopentane. Front Mol Biosci. 2022:9:876670. doi:10.3389/fmolb.2022.876670
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27HEEHH0| 2EIH|O|E{ LS ALY (3)

of

AZTE| o BELAMANSOP)O W2}, MEAREKMEM (WGS)0ll Hetdt TEE DNA RO 2 AZfeiLLt,

|
Al LEtEl Aot 5 @Ho| X|ASHE 2ol AEI|E ( Qiagen Dneasy Blood & Tissue Kit) & A2sHH

.

I

|. =% DNA X} S& 7|&

=N AS It Ad =271
DNA s 100ng/ul O] & 30ng/pl Of3t
DNA &2¢ 2ug 0| &t Tug O]t
DNA =% (A260/A280) 1.8-2.0 1.75 0|3k
DNA =% (A260/A230) 1.9-2.2 1.7 O3S}
DNA 2ZA (DIN) 8.0 0| 7.5 0Jot
. FEZ2H HGF EH|
DNA & DNA H&t DNA 2Z4M

@
(Tl
©

b |

= w

Spectrophotometer Fluorometer

(Thermo Fisher ND ONE)

TapeStation

(Promega Quantus™) (Agilent 4150)
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27HEEHH0| LI O|E{ RS ALY (4)

1. 2Z=Z28 Xt S222| Aot (QC 253k 4827))

Colon, rectosigmoid junction

Adenocarcinoma

Rt. Ovary

Endometrioid carcinoma

Lt. Kidney

Papillary urothelial carcinoma

T A260/280
a 1.892
b 1.912
C 1.884

CANCER TISSUE BANK

Sample Intensity [Normalized FU] Sample Intensity [Normalized FU]

Sample Intensity [Normalized FU]

2500 +

2000

1800 4

1000 4

so0 Jdo

2500 +

2000 4

1500 -

1000

soo Jdoo

2500 +

2000

1800 4

1000 4

so0 Jdo

1500

600
900
1200

4000 |

7000

——

400
600
900
2000

2500

DIIN

8.3
8.4
8.2

100

250

400
600
900

20

Conc. [ng/ul]

119
120
110

Peak size

52 363 bp
53,814 bp
25 890 bp

% Integrated Area

94.80
95.02
94.29
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Urinary tracts

a. Kidney

= Renal cell carcinoma

T stage Tumor vial/ Case N stage Tumor vial/ Case

pT1 2,906/ 1,499 pPNO 452/ 137
pT2 210/ 49 PN 71/ 22
pT3 1,163/ 357
pT4 16/ 4
Total 4,295/ 1,909 Total 523/159

w Renal cell carcinoma

Tumor vial/ Case
2,727 24, (T) 6,666 (N) 2,655

Clear cell type 2261 A Neoadjuvant treatment 14/ 5
Papillary type 185 & Recurrent cancer 2/ 3
Chromophobe type 189 Z4

Other* 92 71

M Papillary urothelial carcinoma
214 74, (T) 640 (N) 522
= Papillary / Invasive urothelial carcinoma
i Angiomyolipoma

76 74 (T) 134 (N) 29 T stage Tumor vial/ Case N stage Tumor vial/ Case

pT1 164/ 53 PNO 67/ 23
.1 Oncocytoma pT2 35/ 1 PN1 7] 2
56 ¢, (1) 122 (N)7 pT3 175/ 53 pN2 22/ 4
pT4 14/ 5
.1 Invasive urothelial carcinoma
Total 388/122 Total 96/ 29

50 74 (T) 130 (N) 113

CANCER TISSUE BANK



Urinary tracts
b. Ureter

= Urothelial carcinoma

T stage Tumor vial/ Case N stage Tumor vial/ Case
pT1 141/ 63 pNO 117/ 51
pT2 86/ 46 PN 21/ 9
pT3 181/ 96 PN2 13/ 8
pT4 3/1

Total 411/ 206 Total 151/ 68

i Papillary urothelial carcinoma
158 A, (T) 358 (N) 235

M |nvasive urothelial carcinoma
90 7, (T) 161 (N) 128

Urinary tracts

b. Urinary bladder

= Urothelial carcinoma

T stage Tumor vial/ Case N stage Tumor vial/ Case

pT1 53/ 42 pPNO 151/ 142

pT2 37/ 30 PN1 26/ 17

pT3 94/ 65 PN2 55/ 31

M Papillary urothelial carcinoma pT4 51/ 28 PN3 171
1,823 7, (T) 2,139 (N) 180 Total 235/165  Total 233/ 191

M |nvasive urothelial carcinoma

Tumor vial/ Case
561, (T) 738 (N) 202 /

Neoadjuvant treatment 2/ 4
Urothelial carcinoma in situ

65 71 (T) 50 (N) 36
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Male genital organ

a. Prostate

= Acinar adenocarcinoma

T stage Tumor vial/ Case N stage

pPNO
pT2 1,803/ 1,344 PN1
pT3 2112/ 906
pT4 5/ 2
i Acinar adenocarcinoma
Total 3,920/ 2,252 Total

2356 74, (T) 4,233 (N) 3,098

M Mixed ductal and acinar adenocarcinoma

307, (T)76 (N) 29 Neoadjuvant treatment

Female genital organs

a. Ovary

i Clear cell carcinoma
127 A, 505 vials

u (High/Low grade) Serous carcinoma
528 74, 1,585 vials

Tumor vial/ Case

1,208/ 553
342/ 97

1,550/ 650

Tumor vial/ Case

8/6

i Endometrioid carcinoma

7\%) 124 74, 510 vials
7%

5% .1 Mucinous carcinoma
-~ 4% 9124, 359 vials

.1 Metastatic carcinoma

\ Vi /
. 49% .
\_/ 73 A, 277 vials

others*

* Mucinous cystadenoma,
Mucinous borderline tumor,
Mature cystic teratoma etc.

892 71 2 363 vials

CANCER TISSUE BANK
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Female genital organs

b. Endometrium M Serous carcinoma

47 1,135 vials

i Clear cell carcinoma

u Endometrioid carcinoma 15 A, 50 vials

684 71, 1,627 vials
.1 Mucinous carcinoma

6 71, 18 vials

I Endometrial polyp
97 74, 101 vials

others*

* Carcinosarcoma, Mixed carcinoma,
Embryonal carcinoma etc.

156 74, 425 vials

Female genital organs

c. Uterine cervix

i others*

*Adenosquamous carcinoma,
Mucinous adenocarcinoma etc.

139 7, 344 vials

i Invasive squamous cell carcinoma
274 1, 652 vials

M Adenocarcinoma
72 24,144 vials

Female genital organs

d. Placenta

Case Normal
Placenta*

2103 13,551

*Umbilical cord, Membrane, central/peripheral parenchyma

1
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Skin

M Squamous cell carcinoma
617, (T) 91 (N) 55

i Bowen disease
30, (T)40 (N)5

i Basal cell carcinoma
368 7, (T) 439 (N) 274

.1 Melanoma in situ
22 U, (T) 22 (N)17

L1 Malignant melanoma, invasive
others* 42,(T)4 (N) 2

* Vitiligo, Paget disease,
Keratosis, Nevus etc.

197 A, (T) 340 (N) 136

Thymus
» Thymoma
T stage Tumor vial/ Case N stage  Tumor vial/ Case
W Thymoma T1 326/ 702 NO 137/ 298
372 71, (T) 804 (N) 755 > .
pT2 8/ 17
@ Thymic squamous cell carcinoma oT3 1/ 1 PN2 1/ 2
42 74, (T) 93 (N) 85
u Mature (cystic) teratoma Total 335/720  Total 138/ 300

15 24, (T) 33 (N) 27

.4 Unilocular thymic cyst
15 24, (T) 28 (N) 28

I Thymic hyperplasia
74 (T)18 (N) 12

CANCER TISSUE BANK



Heart

=2t | L=t SpSEER pRelinly
Heart* 2 Tumor(vial) Case Tumor/ Normal (vial)
447 856 796 3,614/ 112

* AO, AV, MV, RV, LV, PV, TV etc.

Pediatric disease

Case Tumor/ Normal (vial)

Hirschsprung disease 145 187/ 38
Blastoma* 100 223/ 37
Teratoma(mature/immature) 117 221/ 1
Thyroglossal duct cyst 67 66/ 1
Choledochal cyst 57 61/ 16
Lymphangioma 21 25/ 1
Omphalocele 9 12/ 0

* Neuroblastoma, Ganglioneuroblastoma, Hepatoblastoma, Ganglioneuroma, Lipoblastoma, Nephroblastoma,
Pancreatoblastoma

CANCER TISSUE BANK



PD-L12 SYMIZ EE= S 0|4[2HZ2| HOME B0 LHE|s ciEz pD-1 4
HAPE CHEEIILICEH ZS0|A PD-L1 Y30| B7I5HH HAZ OV | MO = 28T 4
Of|= HIO|0MAHE HEEILICE ERdt U= H[=7|Qf AX| = ol OrAH0i| CHEH HAF M HAL
PD-L1 Positive (case/ T vial)
Kidney 16/ 61
Ureter 12/ 17
Urinary bladder 32/ 45
Prostate 1/ 4
b. MMR gene

Negative (case/ T vial)
21/ 70
23/ 50
39/ 63

*T . tumor, RNAlater tumor

MMR gene2 DNA K| ZE0[AM 2diot= G7| 22X|E wEote S AILECE tHEMOZ MLH1, MSH2, MSH6E, PMS2 &
o
T

0| QLLIC HATRBISIGM(HC)S Sof 2 THUTO| 3 sl QX (retained) T A4 (loss) CHEE QIS MMR AEHS
BILSILICE BROHT i ROITiel | 3 ST D10l Cof TR HALS A2t 2148 ohy ERILIC

MLH1 Loss (case / T vial)
Endometrium 39/103

Ovary 4/ 16

MSH2 Loss (case / T vial)
Endometrium 11/ 23

Ovary —

MSH6 Loss (case / T vial)
Endometrium 17/ 34

Ovary —

PMS2 Loss (case / T vial)
Endometrium 44/120

Ovary 4/16

CANCER TISSUE BANK

Retained (case/ T vial)
206/ 538
45/ 163

Retained (case)
234/ 618
49/ 179

Retained (case)
226/ 603
49/179

Retained (case)
201/ 521
45/163

*T . tumor, RNAlater tumor

14
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P : H2|ZAL 22| (Permanent) + 82

F:SZZEHHA (Frozen) + &

@ RackS LN2 30| €1

® Cane rack0|| ©=C} HISOf| 'BiZo|2| S &E'S Aot}

SOk RIS 0|83 A7 TS LHSH 0f (R T3, METHet
WS AZFSMO] Ol AFS O|SSIACH AHIS TAISIOIO}

% APAL B 7| QHLYf %

[B2] 2 d7= MStid Gy dXE2H0N Mt A KH
S 018310 23 £

2] The biospecimens for this study were provided by
the Seoul National University Hospital Biobank. All samples
derived from the Cancer Tissue Bank of SNUH were
obtained with informed consent under institutional review

board approved protocols.

15



Quantitative Histology of Nonmetastatic

Regional Lymph Nodes as a Novel Prognostic
Indicator in Microsatellite Instability—High

Colorectal Cancer

== ARX| Modern pathology
=T X} January 2026
| F 2.5

K BMC

Part of Springer Nature

MSN/STAT3 drivers cancer stemness and
chemoresistance via IL-6/LPART1 ligand

receptor complex in triple-negative

breast cancer
=82 AIK| Breast Cancer Research
=T X} 22 July 2025
| F 5.6

CANCER RESEARCH anp

TREATMENT

Microbial Dynamics Across Molecular
Subtype and Prognostic Significance

of Lactobacillus In Gastric Cancer

=2 AXHKX]| Cancer Research and Treatment
=T AKXt 17 July 2025
| F 3.8

Experimental & b
Molecular Medicine #

Multiomic quantification of the KRAS mutation
dosage improves the preoperative prediction
Of survival and recurrence in patients

with pancreatic ductal adenocarcinoma

=2 AKX Experimental & Molecular Medicine
=T X} 08 January 2025
| F 12.9
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= Colon Prostate

Adenocarcinoma, Neuroendocrine carcinoma

Stomach
Gastric carcinoma, Adenocarcinoma of esophagus

junction, Gastrointestinal stromal tumor

Liver
Hepatocellular carcinoma, Intrahepatic
cholangiocarcinoma, Combined hepatocellular and
cholangiocarcinoma, Normal hepatic parenchyma,

Metastatic adenocarcinoma

Pancreas
Ductal adenocarcinoma, Intraductal papillary

mucinous neoplasm, Neuroendocrine carcinoma

Brain

Glioblastoma, Astrocytoma, Meningioma

Breast

Invasive ductal carcinoma, Invasive lobular carcinoma

Kidney
Renal cell carcinoma, Papillary urothelial carcinoma,
Angiomyolipoma, Oncocytoma, Invasive urothelial

carcinoma

Ureter
Papillary urothelial carcinoma, Invasive urothelial

carcinoma

Urinary bladder
Papillary urothelial carcinoma, Invasive urothelial

carcinoma, Urothelial carcinoma in situ

Acinar adenocarcinoma, Mixed ductal and acinar

adenocarcinoma

Ovary
Serous carcinoma, Clear cell carcinoma, Endometrioid

carcinoma, Mucinous carcinoma, Metastatic carcinoma

Endometrium(Uterus)
Endometrioid carcinoma, Serous carcinoma, Clear cell

carcinoma, Mucinous carcinoma

Uterine cervix

Invasive squamous cell carcinoma, Adenocarcinoma

Placenta

Umbilical cord, Membrane, Amnion/Chorion plate

Skin
Basal cell carcinoma, Squamous cell carcinoma,

Bowen disease, Melanoma in situ/ Malignant melanoma

Thymus
Thymoma, Thymic squamous cell carcinoma,

Mature cystic teratoma, Thymic hyperplasia

Heart

Aorta, Aortic valve, etc.

Pediatric disease
Hirschprung disease, Blastoma, Teratoma, Choledochal

cyst, Thyroglossal duct cyst, Lymphangioma
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