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Technical Note, Nov. 2025 written by ebiogen
Single cell RNA-seq : 7|2 7H'dfE Ciyet & A7

1. scRNA-seq (Tt MIZE HALH| 24, single cell RNA sequencing)O|&t?

H M (Single-cell RNA sequencing, O|S} scRNA-seq)2 2 Y MIZ =FO0|AM T HEE
THEEM ST WESE AIAHO| CHSE Ofsf7t HAX o= HHEUCE [1]. 71EL| RNA-seq (013t bulk RNA-
seq)2 ME T FMel BF LTS MISIH FAM Aol JEkE OrE}eL:, M= ZF olEd
(heterogeneity)O|Lt S| MIZE (rarer cell types)2| 172t EH2 FEH7| {BLCHE A7 JARALE [2,3]. scRNA-
seq 2 Ol MAS S3ot0], THY M= BHeo] 2 IHE EAYEN =& U ohet M= EfRel T4,
M=E MEf ®Hzl 23t 29| AH&XM (lineage trajectory), At=-EE ZHOAMLl MZ E0|X g &
HUSHH T = ACE 4. 2 7|EEO0ME scRNA-seq O 24 2|t CHEXMOI T dfal xA =g

H[ 2

A& “Ze2[otl O[HO| oM K|St T M= TAH 4 AMH[20 Tl 27050k} ohot,

organ

Bulk RNA-seq scRNA-seq spatial RNA-seq

Image credit: @BoXia7
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2. scRNA-seq T& ap’da}

scRNA-seq 2 CtE1t &2 8= Soff A=t A N5 =HM B MZ2 22 2 4 M=ZoM

=
RNA 2 Z}0[HZ{2[S HZEetot. A[AY =, HojH= =&t M= HE L Tl X0[§ nFotd M= EfY &

M= SEiE

x|
= Fot=0 &ttt
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HE MZE =2 AN 24

3 1. scRNA-seq workflow

= ?leiME MZE 2Nz 228t 1Aiet HEESE F05t=s 10|
H H

A

SAUSOIL M2 LHE WA2 2 single-cell partitioning & 721 2Lt

Emulsion 7|%F Al

Microfluidic =+ vortexing 2412 0|23 M=t HIRE HIEZ JHHE QI droplet OH0f| ZH&3ISHCY,
10x Genomics, lllumina (7 Fluent BioSciences)

Microwell 7|8F 24

THHEYE 52 0|8510] MZE well B2l2 Z2[3t1, Z well oM BIRE & 2t0[E22] M=
x

BD Biosciences, Honeycomb Biotechnologies

Combinatorial Indexing 44|

MEZE o7 2250 28 M2 CHE HEEZE FOE well Of 2528010 HAXNC=Z HAES

Scale Biosciences, Parse Biosciences
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7t% g2l 28El= 10x Genomics EHE2 microfluidic 78| emulsion HAIS X

Al
HIE& microfluidic EOIM 1:1 2 ZAeEH, o] ATHE= QA S £l i oil droplet 2
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2 2. microfluidic workflow

lllumina ESE(PIP-seq) L3 emulsion @A AFRSEX| D microfluidic A|AH CHAl Mg EHME 0|23
SN ot M MZeb HEE ZTAIZICH= ©O| CHECE MZet HEYZ OHEXMOE IO L™ droplet 2H 0 A
cDNA gHdo| 2|, ol BFE 2to|E2{2| MZE ™S AXICH (O™ 3) [8].

a b c d
Particle-templated emulsification Triggered lysis, mRNA capture Reverse transcription Library preparation
Add il Vortex (~1 min) Whole-transcriptome amplification
o Barcoded o|l . - —
templates ’\ Barcoded poly{A}-mRNA : - - —
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* = : e —
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PS5 Nextera Barcode UMI cDMA  Nextera P7

3 3. PIP-seq workflow

3. 28

scRNA-seq 2 Crfeh MEB2holst 2OpofA 1 E8E7} War HyED 9&1, T ME SFEo YRE
7|82 7IE bulk RNA-seq 2401l 2I517] Of2{FIE MIZ 7+ OJZY, ME HEf #g) DNEY 42X82
YUt oM 4 A etk HIOoe Y ME SVMTAN-PYRTM CUN 2M2 SUse
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Eleaa A, Jd2|ln 37t QEE Sdtes 378 ©AM 24 (spatial transcriptomics)it 2850l &

=2= =
%éoﬂi 3A 7|ofetet. TME= CHYel M= HEe2 #8950 Ael, SH XFEHez ¢2XEsty| ME0
Y XELt 2ol dE o0 #e IS D1ACH [9]. B ME +=F2| ChYot 2 A (omics) 242 St
TME & e'ots H0| 2&Ch TME Lol S8 ME 80t 88 HHE D=2 24 = U4 59
IC (o)

M EE T otL|2h CiYet EHME SHARETH (T MZE, B MZE, NK M=
HROLMZ(CAFs)2t 22 7|2 M =0 Cigt H7F 7hsshA oot

rm
e
>
el
N
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o
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<
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= Ot 24 (REME, dANE, 297N, TS, TCR/BCR A& 4,
S 24, OE8A 58 24 §)2 TYO0| ofEA Ldsta Fdst=X 1 @ IS Olsist= Hlof
ymoz wRECL o2 HIYe S8 ARKSe @ WM x7|9 £x w2 mHstm, Ho|7t
TIHE[HAM LIEILEE ME HEf B3Rl Ol ZE2E FHGM, M= 2t MHHS 2[UE-+=8H4 HERA
ZEM i = QACH EDF BY RN M= HEHO| O{EHA 2stn =HFS=X|, & 20| dF5IL
Hol= SENMAE EOt MYSHA O2d = AUCH (A 4)[9]
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O% 4. SL0ME Hto] 23 3 0|2 70 2EE= Y ME =4

23] 0] ZOME scRNA-seq 2 ME U HAp apel
HYER BME & 0 oK FY WEBO| 3 ol

e s d
HolE HEAHYUOZM, scRNA-seq & FT2 At THol RRUH 7|HE Bol= AE T o2l HO|
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7| T (metastasis mechanisms), 3 W O|E M(intratumoral heterogeneity), ™ 2t (immune landscapes), 12|11

TME Wl S&ot MZ ZF &4=%80 Ui S2% 822 MSoCh

scRNA-seq = BY2 T 18 T CHYol CHAOM 4de= Tetkl= Aar 2HEsh TAMAE HalE
HESH g = UAXF StCh (10, 1] HIE =0, Y B2 APC FEXS| SAHMOI7} EZ| OiE
S OIEA0ML S LMo AZ2 LEotCt HXAES2 O] SUHOIE Exet 715Y 54 835
(familial adenomatous polyposis) 2HXtC| CHE Z&at, AZSH Atgtel H4 fE =2 S 422 scRNA-seq =
TdSIRACE O 2n F JHMzel ofd S¥2=o| Hat IPY0A LGRS, SMOC2, RGMB of 22 E7|MZ X
AR &Hoio] ROSHAH BItets YWHESIACH Eoh AT ASCL2 R0l A LEe ‘w4
E7|MZ(super stem cell) |FE2 AYSYU=O, 0 MEzs ZF7|MEZEES FASHH LMZESl 44t HES
ET5H=E A2 UERRCE [12]. O[2F FAMSH HZE2 I [13], FEF HBEMEZY [14], d2/2 HMHY [15)
AFo= MEEUCH, 0|F &3 scRNA-seq O] =7| & TGt I MIZ O|-Mo Z[gHsH A X2 HH
g0l 288E = ASS YSSHAUCE

-'-%k MZ XM O|EG#EE ofL2t, TME el BY ME Al =2 STES EQICt scRNA-seq = &850
O|Z4d (tumor immune heterogeneity)S G =ZM, FEOl Tl - Xz Hhg 2P A2
40| {EA HslsteXE Y 5= QUCH Alcazar et al. [16] OA= HXt2| 24 (ductal carcinoma in

situ)0] &M FYL (invasive breast cancer) 22 XAE|= IHOA CD8* T MZEL| = Z=HE T M|ZE (regulatory
of HlE, 1

, J2|10 TCR (T cell Recepton)2| & CtYY (clonal diversity)O| |F2l5HA HatetE HAHSHRALCE
of
|

Ol2f3t Wat= MY AX (immunosuppression)?t MEXCZ FItetg BHASHH, PD-L1 S CTLA4 &3 F7L,
2[4 TCR 28 ChYY 42 =l Ut

scRNA-seq 2 3|3 HIAME T (rare immune cell populations)2 At 0[50 FY HALLS (tumor
immune responses)Of O|X|= &S 245t= OOz &8F & ULt O|F S & &4t =zd 2 K=
(precision therapy)2| 7|8HS OpAY %= QUCL Cui et al. [17] OlM= scRNA-seq 242 S H0|A SELENOP
(Selenoprotein P)2& Yaidt= 3| CHA E
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=21-=1

= |
s2 7HICte AHE 7Y 3f9"i':f. O &2 siE M= TETHo| HIAX|Z M S
BEHO| 2 £ AUSS A, LB Y3 (precision oncology)OflAl scRNA-seq O] Y&H F248S FZHA|ZICH

LESH Li et al. [18] M= =% FO|E Sttet /Y =X SO|AM &-PD-1 &H|Ql MEE[Y (sintilimab)2 2
K2 SAXEZLEH HMFT MEO CHs| scRNA-seq 242 FHIUSEMN, ARXES Spp1r TY o
CHAMZ  (tumor-associated macrophages)@t Thrombospondin 2+ 7| &4 Az MFOLME (matrix cancer-

associated  fibroblasts)2  FHE 7| E-ZF(stroma-myeloid)  LIX|Z7t  X[H{EQl  HAAX|H  HEHA

(immunosuppressive ecosystem)E g5t AZES HHWCE Ol2et Z7|RM=ZEL BIME 2to] HDAHE
crosstalk)2 AtCHSERE, M 2E AX|A (immune checkpoint blockade)?| X|E Zs0| X3 FAEE HS

(
sHo|sE A

SEHCE, scRNA-seq & T L1 TAOMEH Fo|, HY 2m|, 22|20 X[z Mol O|27|7X|, T
dEch HEo| 28 ZZHO0|D DY SES MIELEM O 20| A=z Y A7t 7IsSHA oLt

#0F OfL|2} scRNA-seq 2 &ZF HAMH|EH (Spatial transcriptomics)dte A S0 ZHEE|7|= $HCE Xu et al.
[19], Ji et al. [20] Ol scRNA-seq 1t spatial transcriptomics = Z&st0] & HEHAMZQ A0 EE3ULCt,
Ol &l Y M= THIAMZE 7to] MER H2EE0| el F A ZF didatd LA

(fibrovascular niches) LHOJAS] 2 MZE ZA (cancer cell aggregation)g =QIst HtEH BHAMEZE F2 EF
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Hi®| (immune exclusion)? EXE 7|Mo2M M=

frn i o
= o = =
=& g2 2M5t= AoAM O Loty SEe =z L0 245t A2l SadE € + AULL

EESE scRNA-seq I} spatial transcriptome £ 274 2MTCEN &
Moz g2 £ = UCts A2 HoUe ATz g2 O|F0X|2 ULt Zhang et al. [21]01| ME scRNA-
seq 2 spatial transcriptomics £42 8o 155 FUY AR (high-grade serous ovarian carcinoma)Of|A{
HFOLME (fibroblasts), =4 -FOFMZE (myofibroblasts), 2 S2tE Z7|MZE (cancer-associated mesenchymal
stem cells) & M2 FEE[= 7[ZME OfdES HIAULCE =2 7|E HE (high-stroma)E 7t ZL0M=
CXCL12-CXCR4 +EH o2XES OIZH2 HR NK M=ZeF CD8* T MZer S&eh metazl 4z HE/A
(paracrine signaling networks)E &/dst0, WY HIFE HXStD FEY HIYULZ  (anti-tumor immune

responses)= AX|St= A= LIEHRCE

O3 scRNA-seq 2 7|H9Z2 spatial transcriptome =X7tX| &FE dAds ITY O[EE  (tumor

SiE &Est, K& XE (therapeutic resistance)2|

7140 2ot M2 SEZ MIStH o zmatFQl IRl StEd HIAX|E TEF (personalized immunotherapy
2

strategies) JHH27tX| O|0{X|= 22 €1 UL

heterogeneity)2t Y A=4 (immune dynamics)ofl CHH O]

4. E-biogen’s Service

OjHto| QMU AE EHOILE M FErS| FAM 24 AHZ IBoy| Uoh T MmO MAKE BM
SEW ME 7+ RN WHO| CIYNS BT & Yz=

2 e CtEst single cell RNA-seq AMHIAE A&
bR

CHE EItel BhE HEE SO AR d¥u X A ¥ d¥ MHAS MSSHAA; SHL.
scRNA-seq GEM-X

10x genomics A2l Next GEM-X 3’ technology 7|=& AF&%H scRNA-seq HAO|C 7HY EE| AE8&l= WA &
SILEZ, ME T 3,000 cells FE 20,000 cells 7HX| target cells &8 Z2™T & UCH XN 24 TpO|Z2tQIQl Cell
Ranger I}O|IZ2tQl1} visualization tool @I Loupe browser & &-8&3t0 £40| 7H5350, O|HIO|MO|A X|S5t=
XA S2=2MQl WinSeurat ZZ2 10t ExSCEA report 2 LS A-At HO|of| SkE 24 0| 7HsSICE,

N el
[ ] [i==1]
Pool, remove oil
Collect Barcode
g (XN ] ‘
Single Cell
10x Cells or nuclei Qil GEMs

Barcoded + enzyme
Gel Beads Single Cell 10x barcoded 10x barcoded Sequencing-ready

GEMs DNA fragments DNA fragments libraries

oo @ oo
s
»

12l 5 scRNA-seq GEM-X 2 MH 1Y ZA = [22]
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Cell line, Primary cell, FACS sorted cell : 250,000 cells (Viability > 70%)

Sample requirement ) i )
Tissue* : Fresh Tissue 200 mg 0|2} (in MACS buffer)

Library method 10X Genomics Next GEM-X 3' technology
Number of Target cell 3,000 ~ 20,000 cells
Turnaround Time ~ 4 weeks after Cell counting & QC

EXSCEA Report, UMAP, t-SNE, PCA, Clustering heatmap (Seurat/Loupe 7|t

Data analysis o o =

+ Tissue dissociation P82 HE MEO| Bag £ UEHL|CH
scRNA-seq OCM

10x genomics At2| Next GEM-X 3’ technology 7|&2& AR&%H On Chip Multiplexing (OCM) scRNA-seq 4] 0|
Ch 471 ME8 st Hoj| TWsiH, 28 ME o 5000 cells7HX| target cells =5 ZHE & UCH GEM-X A{H[AQ}
OFSEZERI2 RHN| 24 THO|=2tQIQl Cell Ranger LFO|Z2}QIT} visualization tool@! Loupe browserg 83t 2
M0| 755, O[HIO| O XNSdt= AtM| SE8Z=2 QR WinSeurat =21 0F ExSCEA report2 C = A+
X Holof & E440| 7hs5tot.

Cells, Gel

Oil Master Mix Beads

Sample1 Sample 2

) D © L
P ||_ Single
Sample 3 Cell
||_ GEMs

”—l ' Pooled

12l 6. scRNA-seq OCM2| A3 MY ZAT [22]

Cell line, Primary cell, FACS sorted cell : 250,000 cells (Viability > 70%)

Sample requirement ) ] )
Tissue* : Fresh Tissue 200 mg 0|2} (in MACS buffer)

Library method 10X Genomics Next GEM-X 3’ technology
Number of Target cell 5,000 cells
Turnaround Time ~ 4 weeks after Cell counting & QC

EXSCEA Report, UMAP, t-SNE, PCA, Clustering heatmap (Seurat/Loupe 7|t

Data analysis
=4 HE 3S)

+ Tissue dissociation IPY2 HE AEO| QT = UEL|CH
lllumina scRNA-seq

lllumina AtS| scRNA-seq HAC 2, 2 ME T 10,000 cells =2 20,000 cells target cells =& 28 = ULt
llumina2| AtA| 24 mO[Z2}QIQl DRAGEN w4 LO|Z2tQlS AR50l 245, O[HHO| 0N KSdt= At
N SE8=Z2MQl WinSeurat T2 13}t ExSCEA report2 CS A7At HO|of SkE A 0| 7HsSiCt,
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32l 7. lllumina scRNA-seq o] A& 1M ZA T [22]

Cell line, Primary cell, FACS sorted cell : 500,000 cells (Viability > 70%)

Sample requirement ) i )
Tissue* : Fresh Tissue 200 mg 0|2} (in MACS buffer)

Library method lllumina single cell 3" RNA-Seq preparation
Number of Target cell 10,000 cells / 20,000 cells
Turnaround Time ~ 4 weeks after Cell counting & QC

QC Report, Gene expression data, UMAP, t-SNE, Feature selection PCA,

Data analysis . = o -
Clustering heatmap & (Dragen 7|8t &4 X&)

+ Tissue dissociation P2 HE MEO| Bag = UEHL|CH

OlHIO| 2 CiYet e, 24 MH[AE HIEzEM AFXe AIF XHO| m2MA2 FMo| AIME
ESI=E X|AstaX} SiCh O] Z0A TP scRNA-seq AlH|A# OfL|2} bulk RNA-seq, spatial genomics,
proteomics & LYot 20k e &4 MHIAZ ARXEZO| LYot @75 SFA|IARCL O[HIO| Q2 2
AlZt Aor2 Crefer g7 ZOFOMo| otez2 AFRA HEoz HEES THSHH 7t He

o
, U2 =4 S HiXISte] AR @ots 247K fedstn O ZAE A U
Lok AFAE A 2MY = URE O|2RH MK WSsts F2 24 MOLE A|" SO|Cf o[Hjo|
ZHO|X| (www.e-biogen.com)Oi|A] CHFoE MH[A Bl 24 MOJLtO| CHot LIE =QI0] 7hsSdHH, XtMIgh &

Ly — = - oo

=2 2ot st Mat (02-3141-0791)Lt MY (service@e-biogen.com)Z2= &£2|7} 7+sdtCt,
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