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Single Cell Barcoded RNA-seq Protocol
Hu Yuqiong & Fan Xiaoying
· Single-cell lysis
Preparation of ERCC spike-in
Making dilution mix (diMix) by adding: 58.2μl H2O + 1.5μl RNase inhibitor + 0.3μl Tween-20
	
	ERCC (3× 108/μl)

	Dilution I
	1μl + 9μl diMix  ERCC (3× 107/μl)

	
	

	Dilution II
	1μl + 9μl diMix  ERCC (3× 106/μl)

	
	

	Dilution III
	1μl + 9μl diMix  ERCC (3× 105/μl)


The ERCC for a single cell is 3× 104 copies (~2-5% of single cell’s total mRNA).

single-cell lysis buffer
	Component
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Volume (μl) (1×)
	Total Volume[(n+2)x]

	[bookmark: _Hlk369391139]RNase Inhibitor(40U ul-1)
	0.05
	

	10% Triton X-100
	0.095
	

	Barcode primer(10 uM)	Comment by chen kexuan: 含oligo dt
	0.15
	

	Nuclease-free water
	1.105
	

	dNTP(10 mM)
	0.5
	

	ERCC 3x105
	0.1
	

	Total volume
	2
	



Pick a single cell to each tube, vortex the tube thoroughly for 30s to 60s, incubate at 72°C for 3 min, then immediately transfer to ice.

· Reverse transcription 	Comment by chen kexuan: 程序设置
72°C 3min
4°C pause
25°C 5min
42°C 60min
50°C 30min
70°C 10min
4°C pause
	Component
	Volume (μl) (1×)
	Total Volume[(n+2)x]

	SuperScript II reverse transcriptase(200 U ul-1)
	0.25
	

	RNAse inhibitor(40 U ul-1)
	0.125
	

	Superscript II first-strand buffer(5x)
	1
	

	0.1M DTT	Comment by chen kexuan: 作用？
	0.25
	

	Betaine (5M)	Comment by chen kexuan: 甜菜碱，增强酶活性
	1
	

	MgCl2 (1M)
	0.03
	

	TSO (100 uM)	Comment by chen kexuan: 作用原理，锚定碱基
	0.05
	

	Nuclease-free water
	0.145
	

	Total volume
	2.85
	


1. Add 2.85ul RT mixture to each tube 
1. Mix the reaction by gently pipetting up and down a few times without forming bubbles.
1. Spin down the samples
1. 25°C 5min ；42 °C 60min；50°C 30min；70°C 10min, 4°C hold.
· PCR amplify
1. Add 7.5ul PCR mix.
	[bookmark: OLE_LINK21][bookmark: OLE_LINK20]Component
	[bookmark: OLE_LINK18][bookmark: OLE_LINK19]0.5× Volume (μl)
	

	KAPA HiFi HotStart ReadyMix (2x)
	6.25
	

	IS PCR primers (10 uM)
	0.25
	

	3’P2 (10uM)	Comment by chen kexuan: Oligo dt侧
	0.75
	

	Nuclease-free wate
	0.25
	

	Total volume
	7.5
	


1. 95°C 3min, then 4cycles of :98°C 20s,65°C for 30s,72°C for 5min; then 10-16 cycles of :98°C 20s, 67°C 15s, 72°C for 5min; then 72°C 5min, 4°C hold.	Comment by chen kexuan: 初始扩增，退火温度过高会降低结合效率	Comment by chen kexuan: 15	Comment by chen kexuan: 提高温度，缩短时间，以提高特异性
扩增的循环数根据细胞类型、大小以及pooling的数量而定。建议扩增完随机测两管的浓度，浓度在10ng/ul-16ng/ul为宜，少于这个范围需要加扩，多于这个范围可以考虑减少循环数。
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Purification
1） Pooling the PCR products together. （如果是48管pooling，建议每管取6ul；96管建议3ul）
2） Purify with zymo kit once，elute in 50ul H2O.（过柱纯化后抽测一管，参考浓度10ng/ul）
3） Purify with twice with 0.8X XP beads, elute in 21ul H2O.（磁珠纯化后一定要测浓度，参考浓度 1.5ng/ul ~ 2.5ng/ul）
· [bookmark: OLE_LINK4][bookmark: OLE_LINK3]Biotin primer PCR 
1）Use 30~40ng DNA as template，use IS primer and Biotin index primer to process PCR.	
	Component
	1× Volume (μl)
	

	KAPA HiFi HotStart ReadyMix (2x)
	25
	

	IS PCR primers (10 uM)
	2
	

	Biotin primer (10uM)	Comment by chen kexuan: 连接生物素用于后续富集
	2
	

	DNA template
	21
	

	Total volume
	50
	


2）95°C 3min, then 4 cycles of : 98°C 20s, 67°C 15s, 72°C for 5min; then 72°C 5min, 4°C hold.
3)  Purify with 0.8X XP beads once，elute in 30ul H2O.（磁珠纯化后抽测浓度，参考浓度10ng/ul~15ng/ul）	Comment by chen kexuan: Elute in 135ul elution buffer
· DNA fragment 
1）30ul DNA+100ul elution buffer，DNA300 program.for covaris
2）Use zymo kit to purify DNA，elute in 50ul H2O.
3）Purify with 1X XP beads once，elute in 50ul H2O.（磁珠纯化后抽测浓度，参考浓度2ng/ul~4ng/ul）
· DNA biotin enrichment
1. Use 10ul C1 beads for each sample.
1. Wash the beads once with 200ul 2X B&W buffer，resuspend beads with 50ul 2X B&W buffer.
1. 50ul resuspended beads + 50ul DNA fragments，incubate on rotator at room temperature for 45min~1h.
1. After incubation, put each tube on magnetic rack, discard the supernatant.
1. Add 100ul 1x B&W buffer to wash beads, then add 100ul elution buffer to wash beads again.
1. Resuspend beads in 25ul H2O.
KAPA Hyper Prep Kit Illumina® platforms
Library Construction Protocol
1. End Repair and A-Tailing	
1.1 Assemble each End Repair & A-Tailing reaction as follows in a tube or well of a PCR plate:
	Component
	Volume

	Fragmented, double-stranded DNA
	25 μl

	End Repair & A-Tailing Buffer†
	3.5 μl

	End Repair & A-Tailing Enzyme Mix†
	1.5 μl

	Total volume
	30 μl


† The buffer and enzyme mix may be pre-mixed and added in a single pipetting step. Premixes are stable for ≤24 hours at room temperature, for ≤1 week at 4°C, and for ≤3 months at -20°C
1.2 Mix thoroughly and centrifuge briefly.（轻微离心，确保磁珠处于悬浮状态）
1.3 Incubate in a thermocycler with the following thermal profile:
	Step
	Temp
	Time

	End Repair & A-Tailing
	20°C
	30 min

	
	65°C
	30 min

	HOLD
	4°C
	∞


1.4 Proceed immediately to the next step.
2. Adapter Ligation
2.1 Dilute adapter as1:10.
2.2 Assemble each Adapter Ligation reaction as follows:
	Component
	Volume

	End Repair & A-Tailing reaction product
	30 μl

	PCR-grade water†
	2.5 μl

	Ligation Buffer†
	15 μl

	DNA Ligase†
	5 μl

	Adapter stock
	2.5 μl

	Total volume
	55 μl


† The water, buffer and ligase enzyme may be premixed and added in a single pipetting step. Premixes are stable for ≤24 hours at room temperature, for ≤1 week at 4°C and for ≤3 months at -20°C.
2.3 Mix thoroughly and centrifuge briefly. （轻微离心，确保磁珠处于悬浮状态）
2.4 Incubate at 20°C for 30 min. 4°C pause. 
2.5 Add 1.5ul USER enzyme and 37°C for 30min. 4°C pause.
3. Post-ligation Cleanup: 
a.将产物置于磁力架上，吸走上清
b.用100ul EB重悬磁珠
c.将重悬后的磁珠置于磁力架上，吸走上清.	Comment by chen kexuan: 无需干燥
d.向磁珠中加入22ul H2O
4. Library Amplification
4.1 Assemble each library amplification reaction as follows:
	Component
	Volume

	2X KAPA HiFi HotStart ReadyMix
	25 μl

	QP2 primer (10uM)
	1.5 μl

	short universal primer (10uM)
	1.5 ul

	Adapter-ligated library
	22 μl

	Total volume
	50 μl


4.2 Mix thoroughly and centrifuge briefly. （轻微离心，确保磁珠处于悬浮状态）
4.3 Amplify using the following cycling protocol:
	Step
	Temp
	Duration
	Cycles

	Initial denaturation
	98°C
	45 sec
	1

	Denaturation
	98°C
	15 sec
	8-10cycles

	Annealing†
	60°C
	30 sec
	

	Extension
	72°C
	30 sec
	

	Final extension
	72°C
	1 min
	1

	HOLD
	4°C
	∞
	1


抽测浓度，参考浓度：12ng/ul
5. Post-amplification Cleanup: Purify twice with 40ul XP beads and elute in 30ul H2O.
注意：从孵育C1开始到KAPA建库扩增结束前，都不可以在-20°C冻存含C1 beads的PCR管。
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