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Northern blot 

Total RNA from K562 cells was isolated using the RNeasy mini kit (Qiagen). Poly A (+) RNA 
was prepared from 75 μg of total RNA using the Dynabeads mRNA Purification Kit (Ambion) 
following the manufacturer instructions. The capture and elution of the poly (A)+ RNA was 
repeated 5 times until no poly (+) RNA was left in the sample. The quality of the RNA was 
evaluated using the Agilent RNA 6000 Nano kit. RNA samples (20 μg per lane/total RNA or 100 
ng of poly (A)+ RNA) were denatured in MOPS/formaldehyde/formamide buffer and separated 
by electrophoresis on a 1% formaldehyde/agarose gel at low voltage. Following electrophoresis, 
RNA was transferred to the positively charged Brightstar-Plus membrane (Ambion) by capillary 
blotting (TurboBlotter, Schleicher & Schuell) overnight in 10× SSC. Resolved RNAs were 
cross-linked to the membrane by UV irradiation and incubated in hybridization solution 
(Ultrahyb, Ambion) for 1 h at 45°C before addition of the probe. Radiolabeled DNA probes were 
prepared using the DECAprime II random priming Kit (Ambion). Labeled probes were purified 
using the NucAway Spin columns (Invitrogen), added to the hybridization mixture, and 
incubated overnight at 45°C. The blots were then washed using solutions containing decreasing 
concentrations of SDS and SSC (1× SSC is 0.15 M NaCl, 0.015M sodium citrate). Transcripts 
were visualized by autoradiography or Phospho Imager.  

BGLT3 overexpression studies 

To overexpress BGLT3, full length BGLT3 and GFP genes were cloned into the BamHI and 
XhoI sites of the vector pLenti/V5-D-TOPO (Invitrogene). 1x106 K562 cells were resuspended 
in 100 ul of nucleofector solution (Lonza) and 4 μg of DNA was added. The cells were 
transfected using the Nucleofector® technology system kit V (Lonza). Cells were harvested at 
48 hours after transfection. Transfection efficiency was monitored by GFP expression under 
fluorescence microscopy. Total RNA was extracted and reverse transcribed and gene expression 
was determined by qRT-PCR.  
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Figure S1. Analysis of BGLT3 lncRNA. (A) Schematic diagram of Aγ-globin and BGLT3. Black 
rectangles show location of primers for PCR reactions analyzed below.. (B) PCR products were 
generated with (+) or without (-) cDNA or genomic DNA (dn) isolated from K562. For primer 
sequences see Table S1. (C) Total RNA and poly A+ RNA from K562 cells were separated on a 
denaturing gel and the γ-globin mRNA was visualized by Northern blot with a radiolabeled DNA 
probe. The 28S and 18S ribosomal RNAs are indicated.
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TCTGTAGATTGTCTTTCGCTCTGATGGTAGTTTCTTTTGCTGAGCAGGAGCTCTTTAGTT 
TCTGTAGATTGTCTTTCGCTCT-------------------------------------- 

  BGLT 3
Δ  BGLT3.2
Δ  BGLT3.30 TCTGTAGATTGTCTTTCGCT---------------------------------------- 

TAATTAGATTCCATTGGTCAATTTTTGCTTTTGCTGCAATTGCTTTTCAC TTCATCA 
------------------------------------------------------------ 
------------------------------------------------------------ 

       1509 bp                  
TGAAATCTGTGCCCGTGTTTATAT 
------------------------
------------------------

CTTGCTTGAACAG 
 ------------- 
 ------------- 

AGCAGCACACTTCTCCCCCAACACTATTAGATGTTCTGGCATAATTTTGTAGATATGTAG 
---------------------------------TTCTGGCATAATTTTGTAGATATGTAG 
---------------------------------TTCTGGCATAATTTTGTAGATATGTAG 

GATTTGACATGGACTATTGTTCAATGATTCAGAGGAAATCTCCTTTGTTCAGATAAGTAC 
GATTTGACATGGACTATTGTTCAATGATTCAGAGGAAATCTCCTTTGTTCAGATAAGTAC 
GATTTGACATGGACTATTGTTCAATGATTCAGAGGAAATCTCCTTTGTTCAGATAAGTAC 

ACTGACTACTAAATGGATTAAAAAACACAGTAATAAAACCCAGTTTTCCCCTT 
ACTGACTACTAAATGGATTAAAAAACACAGTAATAAAACCCAGTTTTCCCCTT 
ACTGACTACTAAATGGATTAAAAAACACAGTAATAAAACCCAGTTTTCCCCTT 
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Figure S2. Deletion of the BGLT3 gene by CRISPR/Cas9 in K562 cells. (A) The schematic 
diagram shows the deletion of the BGLT3 gene generated by CRISPR/Cas9 using two gRNAs 
targeting the 5’ and 3’ ends of the BGLT3 gene (red bars, dotted rectangle). Arrows indicate the 
primers used for the PCR screening. (B) Sequences of BGLT3 deletion clones 2 and 30. Guide 
RNA targets are highlighted in green, PAM sequence is bolded and the first and last three 
nucleotides of BGLT3 are highlighted in red and blue, respectively. (C) Electrophoretic analysis of 
PCR products generated from gDNA of ΔBGLT3 (clones 2 and 30),  control (cells transfected 
without gRNAs) and wild type K562 cells. The amplicons were generated using primers outside 
the deletion (2F-2R primers) and one primer (BF) inside the deleted region. The PCR products 
generated using the primers 2F and 2R were cloned and sequenced to verify the deletion. (D) 
Fold change of γ- and -globin in BGLT3 cells compared to control cells (ctrol). For gRNA and 
primer sequences see Table S1.

2 30 Con wt (-)

ΔBGLT3

2 30 Con wt (-)

ΔBGLT3

2F-2R primers BF-2R primers

1000-

500-

D

C



BGLT3

30 2 WT

0

20

40

60

80

100

ctrol BGLT3 ctrol BGLT3

R
el

at
iv

e 
ex

pr
es

si
on

A

C

B

0

0.2

0.4

0.6

0.8

1

1.2

Fo
ld

 c
ha

ng
e

0

0.2

0.4

0.6

0.8

1

1.2

Fo
ld

 c
ha

ng
e

******

*

D

BGLT3

RT  + - + - +
ASO2 ASO1 ctrol

RT      +  - + - +
ASO2 ASO1 ctrol

BGLT3

RT    +  - + -
ctrol BGLT3 OE

γ-globin

γ-globin

ASO1
Aγ-globinBGLT3

Supplemental_Fig_S3

γ-globin

30 2 WT

**

RT    +  - + -
ctrol BGLT3 OE

0

0.5

1

1.5

2

2.5

ctrol BGLT3 ctrol BGLT3

R
el

at
iv

e 
ex

pr
es

si
on

dCas9/gRNA dCas9/gRNAdCas9 dCas9

**

*

*

ASO2

γ-globinBGLT3E

*


Chart1

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



#REF!

Relative expression

0

0

0

0

0

0




Chart1

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



#REF!

0

0

0

0

0

0




Chart1

		ctrol GFP rt+		2.1256484762

		ctrol GFP  rt-		0.0000082318

		BGLT3 OE rt+		2.5608877193

		BGLT3 OE rt-		0.0000164695



γ exon3

Relative expression

34.6836656491

0.0000778035

52.4418074597

0.0000626023



BGL3OE_7_15

		SDS 2.4		AQ Results		1

		Filename		BGL3OE_7_15

		PlateID

		Assay Type		Absolute Quantification

		Run DateTime		7/15/14 18:43

		Operator

		ThermalCycleParams

		Sample Information

		Well		Sample Name		Detector Name		Reporter		Task		Ct		Tm Value		Tm Type		Quantity		Qty Mean		Qty StdDev		Ct Median		Ct Mean		Ct StdDev		Ct Type		Template Name		Baseline Type		Baseline Start		Baseline Stop		Threshold Type		Threshold		FOS		HMD		LME		EW		BPR		NAW		HNS		HRN		EAF		BAF		TAF		CAF

		109		GFP1		Actin		SYBR		Unknown		13.579132		82.5		Auto Tm								13.384353		13.364224		0.2256461		Manual Ct				Automatic						Manual		2

		110		GFP1		Actin		SYBR		Unknown		13.384353		82.7		Auto Tm								13.384353		13.364224		0.2256461		Manual Ct				Automatic						Manual		2

		111		GFP1		Actin		SYBR		Unknown		13.129189		82.5		Auto Tm								13.384353		13.364224		0.2256461		Manual Ct				Automatic						Manual		2

		253		GFP1-		Actin		SYBR		Unknown		30.847496		82.2		Auto Tm								31.266674		31.66345		1.0709629		Manual Ct				Automatic						Manual		2

		254		GFP1-		Actin		SYBR		Unknown		31.266674		82.2		Auto Tm								31.266674		31.66345		1.0709629		Manual Ct				Automatic						Manual		2

		255		GFP1-		Actin		SYBR		Unknown		32.87618		82.5		Auto Tm								31.266674		31.66345		1.0709629		Manual Ct				Automatic						Manual		2

		133		GFP2		Actin		SYBR		Unknown		13.988793		82.5		Auto Tm								13.758008		13.697394		0.32596034		Manual Ct				Automatic						Manual		2

		134		GFP2		Actin		SYBR		Unknown		13.758008		82.7		Auto Tm								13.758008		13.697394		0.32596034		Manual Ct				Automatic						Manual		2

		135		GFP2		Actin		SYBR		Unknown		13.345382		82.5		Auto Tm								13.758008		13.697394		0.32596034		Manual Ct				Automatic						Manual		2

		277		GFP2-		Actin		SYBR		Unknown		Undetermined		62.4		Auto Tm														Manual Ct				Automatic						Manual		2

		278		GFP2-		Actin		SYBR		Unknown		Undetermined		62.1		Auto Tm														Manual Ct				Automatic						Manual		2

		279		GFP2-		Actin		SYBR		Unknown		33.513058		82.2		Auto Tm														Manual Ct				Automatic						Manual		2

		157		GFP3		Actin		SYBR		Unknown		13.836089		82.7		Auto Tm								14.462855		14.281348		0.38779223		Manual Ct				Automatic						Manual		2

		158		GFP3		Actin		SYBR		Unknown		14.5451		82.7		Auto Tm								14.462855		14.281348		0.38779223		Manual Ct				Automatic						Manual		2

		159		GFP3		Actin		SYBR		Unknown		14.462855		82.7		Auto Tm								14.462855		14.281348		0.38779223		Manual Ct				Automatic						Manual		2

		301		GFP3-		Actin		SYBR		Unknown		32.740192		81.9		Auto Tm								32.740192		32.5003		0.5886991		Manual Ct				Automatic						Manual		2

		302		GFP3-		Actin		SYBR		Unknown		32.931175		81.4		Auto Tm								32.740192		32.5003		0.5886991		Manual Ct				Automatic						Manual		2

		303		GFP3-		Actin		SYBR		Unknown		31.82953		81.9		Auto Tm								32.740192		32.5003		0.5886991		Manual Ct				Automatic						Manual		2

		37		OE1		Actin		SYBR		Unknown		13.862622		82.5		Auto Tm								13.579278		13.640846		0.19829457		Manual Ct				Automatic						Manual		2

		38		OE1		Actin		SYBR		Unknown		13.579278		82.5		Auto Tm								13.579278		13.640846		0.19829457		Manual Ct				Automatic						Manual		2

		39		OE1		Actin		SYBR		Unknown		13.480639		82.5		Auto Tm								13.579278		13.640846		0.19829457		Manual Ct				Automatic						Manual		2

		181		OE1-		Actin		SYBR		Unknown		29.854979		82.5		Auto Tm								30.950506		30.603724		0.6490194		Manual Ct				Automatic						Manual		2

		182		OE1-		Actin		SYBR		Unknown		31.005688		82.5		Auto Tm								30.950506		30.603724		0.6490194		Manual Ct				Automatic						Manual		2

		183		OE1-		Actin		SYBR		Unknown		30.950506		82.5		Auto Tm								30.950506		30.603724		0.6490194		Manual Ct				Automatic						Manual		2

		61		OE2		Actin		SYBR		Unknown		13.590841		82.5		Auto Tm								13.506277		13.320865		0.3966391		Manual Ct				Automatic						Manual		2

		62		OE2		Actin		SYBR		Unknown		13.506277		82.5		Auto Tm								13.506277		13.320865		0.3966391		Manual Ct				Automatic						Manual		2

		63		OE2		Actin		SYBR		Unknown		12.865475		82.2		Auto Tm								13.506277		13.320865		0.3966391		Manual Ct				Automatic						Manual		2

		205		OE2-		Actin		SYBR		Unknown		31.00132		82.5		Auto Tm								30.365042		30.523752		0.42126584		Manual Ct				Automatic						Manual		2

		206		OE2-		Actin		SYBR		Unknown		30.204895		82.5		Auto Tm								30.365042		30.523752		0.42126584		Manual Ct				Automatic						Manual		2

		207		OE2-		Actin		SYBR		Unknown		30.365042		82.5		Auto Tm								30.365042		30.523752		0.42126584		Manual Ct				Automatic						Manual		2

		85		OE3		Actin		SYBR		Unknown		13.375466		82.5		Auto Tm								13.355253		13.328621		0.06443118		Manual Ct				Automatic						Manual		2

		86		OE3		Actin		SYBR		Unknown		13.255143		82.5		Auto Tm								13.355253		13.328621		0.06443118		Manual Ct				Automatic						Manual		2

		87		OE3		Actin		SYBR		Unknown		13.355253		82.5		Auto Tm								13.355253		13.328621		0.06443118		Manual Ct				Automatic						Manual		2

		229		OE3-		Actin		SYBR		Unknown		30.31105		82.5		Auto Tm								30.156263		29.919228		0.55007917		Manual Ct				Automatic						Manual		2

		230		OE3-		Actin		SYBR		Unknown		29.290369		82.5		Auto Tm								30.156263		29.919228		0.55007917		Manual Ct				Automatic						Manual		2

		231		OE3-		Actin		SYBR		Unknown		30.156263		82.5		Auto Tm								30.156263		29.919228		0.55007917		Manual Ct				Automatic						Manual		2

		325		gDNA		Actin		SYBR		Unknown		14.637753		81.9		Auto Tm								14.567269		14.589948		0.041418		Manual Ct				Automatic						Manual		2

		326		gDNA		Actin		SYBR		Unknown		14.564822		81.9		Auto Tm								14.567269		14.589948		0.041418		Manual Ct				Automatic						Manual		2

		327		gDNA		Actin		SYBR		Unknown		14.567269		81.9		Auto Tm								14.567269		14.589948		0.041418		Manual Ct				Automatic						Manual		2

		Slope				cycles/log decade

		Y-Intercept

		R^2

		Well		Sample Name		Detector Name		Reporter		Task		Ct		Tm Value		Tm Type		Quantity		Qty Mean		Qty StdDev		Ct Median		Ct Mean		Ct StdDev		Ct Type		Template Name		Baseline Type		Baseline Start		Baseline Stop		Threshold Type		Threshold		FOS		HMD		LME		EW		BPR		NAW		HNS		HRN		EAF		BAF		TAF		CAF

		103		GFP1		Bgl3 5'		SYBR		Unknown		22.481197		73.7		Auto Tm								22.983421		22.855768		0.32982558		Manual Ct				Automatic						Manual		2

		104		GFP1		Bgl3 5'		SYBR		Unknown		22.983421		73.7		Auto Tm								22.983421		22.855768		0.32982558		Manual Ct				Automatic						Manual		2

		105		GFP1		Bgl3 5'		SYBR		Unknown		23.102692		73.7		Auto Tm								22.983421		22.855768		0.32982558		Manual Ct				Automatic						Manual		2

		247		GFP1-		Bgl3 5'		SYBR		Unknown		29.98547		73.7		Auto Tm								29.648872		29.537142		0.5133932		Manual Ct				Automatic						Manual		2

		248		GFP1-		Bgl3 5'		SYBR		Unknown		29.648872		73.7		Auto Tm								29.648872		29.537142		0.5133932		Manual Ct				Automatic						Manual		2

		249		GFP1-		Bgl3 5'		SYBR		Unknown		28.977085		73.7		Auto Tm								29.648872		29.537142		0.5133932		Manual Ct				Automatic						Manual		2

		127		GFP2		Bgl3 5'		SYBR		Unknown		22.595495		73.7		Auto Tm								22.88304		22.961916		0.41156626		Manual Ct				Automatic						Manual		2

		128		GFP2		Bgl3 5'		SYBR		Unknown		23.407211		73.7		Auto Tm								22.88304		22.961916		0.41156626		Manual Ct				Automatic						Manual		2

		129		GFP2		Bgl3 5'		SYBR		Unknown		22.88304		73.7		Auto Tm								22.88304		22.961916		0.41156626		Manual Ct				Automatic						Manual		2

		271		GFP2-		Bgl3 5'		SYBR		Unknown		27.284931		73.7		Auto Tm								27.223616		27.149809		0.18351787		Manual Ct				Automatic						Manual		2

		272		GFP2-		Bgl3 5'		SYBR		Unknown		26.940878		74.5		Auto Tm								27.223616		27.149809		0.18351787		Manual Ct				Automatic						Manual		2

		273		GFP2-		Bgl3 5'		SYBR		Unknown		27.223616		73.7		Auto Tm								27.223616		27.149809		0.18351787		Manual Ct				Automatic						Manual		2

		151		GFP3		Bgl3 5'		SYBR		Unknown		23.792107		73.7		Auto Tm								23.792107		23.74325		0.10016474		Manual Ct				Automatic						Manual		2

		152		GFP3		Bgl3 5'		SYBR		Unknown		23.809612		73.7		Auto Tm								23.792107		23.74325		0.10016474		Manual Ct				Automatic						Manual		2

		153		GFP3		Bgl3 5'		SYBR		Unknown		23.628033		73.7		Auto Tm								23.792107		23.74325		0.10016474		Manual Ct				Automatic						Manual		2

		295		GFP3-		Bgl3 5'		SYBR		Unknown		29.640966		73.4		Auto Tm								29.624325		29.521635		0.19245806		Manual Ct				Automatic						Manual		2

		296		GFP3-		Bgl3 5'		SYBR		Unknown		29.29961		73.4		Auto Tm								29.624325		29.521635		0.19245806		Manual Ct				Automatic						Manual		2

		297		GFP3-		Bgl3 5'		SYBR		Unknown		29.624325		73.7		Auto Tm								29.624325		29.521635		0.19245806		Manual Ct				Automatic						Manual		2

		31		OE1		Bgl3 5'		SYBR		Unknown		18.980991		73.4		Auto Tm								19.12398		19.193441		0.25439453		Manual Ct				Automatic						Manual		2

		32		OE1		Bgl3 5'		SYBR		Unknown		19.12398		73.4		Auto Tm								19.12398		19.193441		0.25439453		Manual Ct				Automatic						Manual		2

		33		OE1		Bgl3 5'		SYBR		Unknown		19.475351		73.4		Auto Tm								19.12398		19.193441		0.25439453		Manual Ct				Automatic						Manual		2

		175		OE1-		Bgl3 5'		SYBR		Unknown		27.297733		73.7		Auto Tm								27.297733		27.31872		0.0401759		Manual Ct				Automatic						Manual		2

		176		OE1-		Bgl3 5'		SYBR		Unknown		27.365044		73.7		Auto Tm								27.297733		27.31872		0.0401759		Manual Ct				Automatic						Manual		2

		177		OE1-		Bgl3 5'		SYBR		Unknown		27.293385		73.7		Auto Tm								27.297733		27.31872		0.0401759		Manual Ct				Automatic						Manual		2

		55		OE2		Bgl3 5'		SYBR		Unknown		18.391262		73.7		Auto Tm								18.391262		18.466381		0.14716649		Manual Ct				Automatic						Manual		2

		56		OE2		Bgl3 5'		SYBR		Unknown		18.371935		73.7		Auto Tm								18.391262		18.466381		0.14716649		Manual Ct				Automatic						Manual		2

		57		OE2		Bgl3 5'		SYBR		Unknown		18.635948		73.7		Auto Tm								18.391262		18.466381		0.14716649		Manual Ct				Automatic						Manual		2

		199		OE2-		Bgl3 5'		SYBR		Unknown		27.799261		73.7		Auto Tm								27.96385		28.085892		0.36336127		Manual Ct				Automatic						Manual		2

		200		OE2-		Bgl3 5'		SYBR		Unknown		27.96385		73.7		Auto Tm								27.96385		28.085892		0.36336127		Manual Ct				Automatic						Manual		2

		201		OE2-		Bgl3 5'		SYBR		Unknown		28.494562		73.7		Auto Tm								27.96385		28.085892		0.36336127		Manual Ct				Automatic						Manual		2

		79		OE3		Bgl3 5'		SYBR		Unknown		18.310162		73.7		Auto Tm								18.310162		18.312038		0.12080809		Manual Ct				Automatic						Manual		2

		80		OE3		Bgl3 5'		SYBR		Unknown		18.433773		73.7		Auto Tm								18.310162		18.312038		0.12080809		Manual Ct				Automatic						Manual		2

		81		OE3		Bgl3 5'		SYBR		Unknown		18.192179		73.7		Auto Tm								18.310162		18.312038		0.12080809		Manual Ct				Automatic						Manual		2

		223		OE3-		Bgl3 5'		SYBR		Unknown		26.72371		73.7		Auto Tm								27.573736		27.298615		0.49803594		Manual Ct				Automatic						Manual		2

		224		OE3-		Bgl3 5'		SYBR		Unknown		27.573736		73.7		Auto Tm								27.573736		27.298615		0.49803594		Manual Ct				Automatic						Manual		2

		225		OE3-		Bgl3 5'		SYBR		Unknown		27.5984		73.7		Auto Tm								27.573736		27.298615		0.49803594		Manual Ct				Automatic						Manual		2

		319		gDNA		Bgl3 5'		SYBR		Unknown		18.604172		73.4		Auto Tm								18.604172		18.707506		0.4270501		Manual Ct				Automatic						Manual		2

		320		gDNA		Bgl3 5'		SYBR		Unknown		19.176743		73.4		Auto Tm								18.604172		18.707506		0.4270501		Manual Ct				Automatic						Manual		2

		321		gDNA		Bgl3 5'		SYBR		Unknown		18.341606		73.7		Auto Tm								18.604172		18.707506		0.4270501		Manual Ct				Automatic						Manual		2

		Slope				cycles/log decade

		Y-Intercept

		R^2

		Well		Sample Name		Detector Name		Reporter		Task		Ct		Tm Value		Tm Type		Quantity		Qty Mean		Qty StdDev		Ct Median		Ct Mean		Ct StdDev		Ct Type		Template Name		Baseline Type		Baseline Start		Baseline Stop		Threshold Type		Threshold		FOS		HMD		LME		EW		BPR		NAW		HNS		HRN		EAF		BAF		TAF		CAF

		106		GFP1		Bgl3 B		SYBR		Unknown		22.705582		75.3		Auto Tm								23.289434		23.135149		0.376904		Manual Ct				Automatic						Manual		2

		107		GFP1		Bgl3 B		SYBR		Unknown		23.410433		75.2		Auto Tm								23.289434		23.135149		0.376904		Manual Ct				Automatic						Manual		2

		108		GFP1		Bgl3 B		SYBR		Unknown		23.289434		75.2		Auto Tm								23.289434		23.135149		0.376904		Manual Ct				Automatic						Manual		2

		250		GFP1-		Bgl3 B		SYBR		Unknown		29.235569		75.5		Auto Tm								29.215916		29.132492		0.16181396		Manual Ct				Automatic						Manual		2

		251		GFP1-		Bgl3 B		SYBR		Unknown		28.94599		75.5		Auto Tm								29.215916		29.132492		0.16181396		Manual Ct				Automatic						Manual		2

		252		GFP1-		Bgl3 B		SYBR		Unknown		29.215916		75.2		Auto Tm								29.215916		29.132492		0.16181396		Manual Ct				Automatic						Manual		2

		130		GFP2		Bgl3 B		SYBR		Unknown		22.735048		75.3		Auto Tm								22.984331		23.07844		0.39886212		Manual Ct				Automatic						Manual		2

		131		GFP2		Bgl3 B		SYBR		Unknown		23.515942		75.2		Auto Tm								22.984331		23.07844		0.39886212		Manual Ct				Automatic						Manual		2

		132		GFP2		Bgl3 B		SYBR		Unknown		22.984331		75.2		Auto Tm								22.984331		23.07844		0.39886212		Manual Ct				Automatic						Manual		2

		274		GFP2-		Bgl3 B		SYBR		Unknown		27.34161		75.3		Auto Tm								27.457129		27.426529		0.07449076		Manual Ct				Automatic						Manual		2

		275		GFP2-		Bgl3 B		SYBR		Unknown		27.480844		75.5		Auto Tm								27.457129		27.426529		0.07449076		Manual Ct				Automatic						Manual		2

		276		GFP2-		Bgl3 B		SYBR		Unknown		27.457129		75.2		Auto Tm								27.457129		27.426529		0.07449076		Manual Ct				Automatic						Manual		2

		154		GFP3		Bgl3 B		SYBR		Unknown		23.761692		75.3		Auto Tm								24.004053		23.945059		0.16212699		Manual Ct				Automatic						Manual		2

		155		GFP3		Bgl3 B		SYBR		Unknown		24.069424		75.5		Auto Tm								24.004053		23.945059		0.16212699		Manual Ct				Automatic						Manual		2

		156		GFP3		Bgl3 B		SYBR		Unknown		24.004053		75.2		Auto Tm								24.004053		23.945059		0.16212699		Manual Ct				Automatic						Manual		2

		298		GFP3-		Bgl3 B		SYBR		Unknown		29.050034		75.3		Auto Tm								29.050034		29.049873		0.25247195		Manual Ct				Automatic						Manual		2

		299		GFP3-		Bgl3 B		SYBR		Unknown		29.302265		75.2		Auto Tm								29.050034		29.049873		0.25247195		Manual Ct				Automatic						Manual		2

		300		GFP3-		Bgl3 B		SYBR		Unknown		28.797321		75.2		Auto Tm								29.050034		29.049873		0.25247195		Manual Ct				Automatic						Manual		2

		34		OE1		Bgl3 B		SYBR		Unknown		20.061184		75		Auto Tm								20.061184		20.178986		0.269967		Manual Ct				Automatic						Manual		2

		35		OE1		Bgl3 B		SYBR		Unknown		19.987938		75.2		Auto Tm								20.061184		20.178986		0.269967		Manual Ct				Automatic						Manual		2

		36		OE1		Bgl3 B		SYBR		Unknown		20.487835		75		Auto Tm								20.061184		20.178986		0.269967		Manual Ct				Automatic						Manual		2

		178		OE1-		Bgl3 B		SYBR		Unknown		26.485582		75.5		Auto Tm								27.341738		27.096565		0.5325544		Manual Ct				Automatic						Manual		2

		179		OE1-		Bgl3 B		SYBR		Unknown		27.341738		75.5		Auto Tm								27.341738		27.096565		0.5325544		Manual Ct				Automatic						Manual		2

		180		OE1-		Bgl3 B		SYBR		Unknown		27.462378		75.5		Auto Tm								27.341738		27.096565		0.5325544		Manual Ct				Automatic						Manual		2

		58		OE2		Bgl3 B		SYBR		Unknown		19.009827		75.3		Auto Tm								19.009827		19.21965		0.38160786		Manual Ct				Automatic						Manual		2

		59		OE2		Bgl3 B		SYBR		Unknown		18.988997		75.2		Auto Tm								19.009827		19.21965		0.38160786		Manual Ct				Automatic						Manual		2

		60		OE2		Bgl3 B		SYBR		Unknown		19.66013		75		Auto Tm								19.009827		19.21965		0.38160786		Manual Ct				Automatic						Manual		2

		202		OE2-		Bgl3 B		SYBR		Unknown		27.72115		75.5		Auto Tm								27.817974		27.904104		0.23800896		Manual Ct				Automatic						Manual		2

		203		OE2-		Bgl3 B		SYBR		Unknown		27.817974		75.5		Auto Tm								27.817974		27.904104		0.23800896		Manual Ct				Automatic						Manual		2

		204		OE2-		Bgl3 B		SYBR		Unknown		28.173187		75.5		Auto Tm								27.817974		27.904104		0.23800896		Manual Ct				Automatic						Manual		2

		82		OE3		Bgl3 B		SYBR		Unknown		18.580313		75.3		Auto Tm								18.930006		18.85517		0.24612457		Manual Ct				Automatic						Manual		2

		83		OE3		Bgl3 B		SYBR		Unknown		18.930006		75.2		Auto Tm								18.930006		18.85517		0.24612457		Manual Ct				Automatic						Manual		2

		84		OE3		Bgl3 B		SYBR		Unknown		19.05519		75.2		Auto Tm								18.930006		18.85517		0.24612457		Manual Ct				Automatic						Manual		2

		226		OE3-		Bgl3 B		SYBR		Unknown		27.549679		75.5		Auto Tm								27.47451		27.438135		0.13350318		Manual Ct				Automatic						Manual		2

		227		OE3-		Bgl3 B		SYBR		Unknown		27.47451		75.5		Auto Tm								27.47451		27.438135		0.13350318		Manual Ct				Automatic						Manual		2

		228		OE3-		Bgl3 B		SYBR		Unknown		27.290213		75.5		Auto Tm								27.47451		27.438135		0.13350318		Manual Ct				Automatic						Manual		2

		322		gDNA		Bgl3 B		SYBR		Unknown		19.342655		75.3		Auto Tm								18.9922		19.033777		0.290332		Manual Ct				Automatic						Manual		2

		323		gDNA		Bgl3 B		SYBR		Unknown		18.9922		75.2		Auto Tm								18.9922		19.033777		0.290332		Manual Ct				Automatic						Manual		2

		324		gDNA		Bgl3 B		SYBR		Unknown		18.766474		75.2		Auto Tm								18.9922		19.033777		0.290332		Manual Ct				Automatic						Manual		2

		Slope				cycles/log decade

		Y-Intercept

		R^2

		Well		Sample Name		Detector Name		Reporter		Task		Ct		Tm Value		Tm Type		Quantity		Qty Mean		Qty StdDev		Ct Median		Ct Mean		Ct StdDev		Ct Type		Template Name		Baseline Type		Baseline Start		Baseline Stop		Threshold Type		Threshold		FOS		HMD		LME		EW		BPR		NAW		HNS		HRN		EAF		BAF		TAF		CAF

		100		GFP1		Bgl3 Up		SYBR		Unknown		23.097164		73.2		Auto Tm								23.00482		22.991064		0.11360331		Manual Ct				Automatic						Manual		2

		101		GFP1		Bgl3 Up		SYBR		Unknown		23.00482		73.1		Auto Tm								23.00482		22.991064		0.11360331		Manual Ct				Automatic						Manual		2

		102		GFP1		Bgl3 Up		SYBR		Unknown		22.87121		73.4		Auto Tm								23.00482		22.991064		0.11360331		Manual Ct				Automatic						Manual		2

		244		GFP1-		Bgl3 Up		SYBR		Unknown		28.097658		73.4		Auto Tm								28.22648		28.235163		0.14204584		Manual Ct				Automatic						Manual		2

		245		GFP1-		Bgl3 Up		SYBR		Unknown		28.381351		73.4		Auto Tm								28.22648		28.235163		0.14204584		Manual Ct				Automatic						Manual		2

		246		GFP1-		Bgl3 Up		SYBR		Unknown		28.22648		73.7		Auto Tm								28.22648		28.235163		0.14204584		Manual Ct				Automatic						Manual		2

		124		GFP2		Bgl3 Up		SYBR		Unknown		23.556181		73.2		Auto Tm								23.46628		23.314661		0.34342164		Manual Ct				Automatic						Manual		2

		125		GFP2		Bgl3 Up		SYBR		Unknown		23.46628		73.4		Auto Tm								23.46628		23.314661		0.34342164		Manual Ct				Automatic						Manual		2

		126		GFP2		Bgl3 Up		SYBR		Unknown		22.921524		73.4		Auto Tm								23.46628		23.314661		0.34342164		Manual Ct				Automatic						Manual		2

		268		GFP2-		Bgl3 Up		SYBR		Unknown		27.140762		73.2		Auto Tm								26.545755		26.73256		0.3539366		Manual Ct				Automatic						Manual		2

		269		GFP2-		Bgl3 Up		SYBR		Unknown		26.545755		73.4		Auto Tm								26.545755		26.73256		0.3539366		Manual Ct				Automatic						Manual		2

		270		GFP2-		Bgl3 Up		SYBR		Unknown		26.511162		73.4		Auto Tm								26.545755		26.73256		0.3539366		Manual Ct				Automatic						Manual		2

		148		GFP3		Bgl3 Up		SYBR		Unknown		24.073713		73.4		Auto Tm								23.79155		23.881897		0.16621028		Manual Ct				Automatic						Manual		2

		149		GFP3		Bgl3 Up		SYBR		Unknown		23.79155		73.4		Auto Tm								23.79155		23.881897		0.16621028		Manual Ct				Automatic						Manual		2

		150		GFP3		Bgl3 Up		SYBR		Unknown		23.78043		73.4		Auto Tm								23.79155		23.881897		0.16621028		Manual Ct				Automatic						Manual		2

		292		GFP3-		Bgl3 Up		SYBR		Unknown		27.845		73.2		Auto Tm								28.23865		28.135641		0.25523418		Manual Ct				Automatic						Manual		2

		293		GFP3-		Bgl3 Up		SYBR		Unknown		28.23865		73.4		Auto Tm								28.23865		28.135641		0.25523418		Manual Ct				Automatic						Manual		2

		294		GFP3-		Bgl3 Up		SYBR		Unknown		28.323273		73.4		Auto Tm								28.23865		28.135641		0.25523418		Manual Ct				Automatic						Manual		2

		28		OE1		Bgl3 Up		SYBR		Unknown		19.448744		73.2		Auto Tm								19.902302		19.894587		0.44203752		Manual Ct				Automatic						Manual		2

		29		OE1		Bgl3 Up		SYBR		Unknown		20.332718		72.9		Auto Tm								19.902302		19.894587		0.44203752		Manual Ct				Automatic						Manual		2

		30		OE1		Bgl3 Up		SYBR		Unknown		19.902302		73.1		Auto Tm								19.902302		19.894587		0.44203752		Manual Ct				Automatic						Manual		2

		172		OE1-		Bgl3 Up		SYBR		Unknown		26.273937		73.4		Auto Tm								26.230034		26.202963		0.08770464		Manual Ct				Automatic						Manual		2

		173		OE1-		Bgl3 Up		SYBR		Unknown		26.230034		73.4		Auto Tm								26.230034		26.202963		0.08770464		Manual Ct				Automatic						Manual		2

		174		OE1-		Bgl3 Up		SYBR		Unknown		26.104912		73.7		Auto Tm								26.230034		26.202963		0.08770464		Manual Ct				Automatic						Manual		2

		52		OE2		Bgl3 Up		SYBR		Unknown		19.228355		72.9		Auto Tm								18.687218		18.849789		0.32893485		Manual Ct				Automatic						Manual		2

		53		OE2		Bgl3 Up		SYBR		Unknown		18.687218		72.9		Auto Tm								18.687218		18.849789		0.32893485		Manual Ct				Automatic						Manual		2

		54		OE2		Bgl3 Up		SYBR		Unknown		18.633793		73.1		Auto Tm								18.687218		18.849789		0.32893485		Manual Ct				Automatic						Manual		2

		196		OE2-		Bgl3 Up		SYBR		Unknown		26.58654		73.4		Auto Tm								26.544508		26.509672		0.09899599		Manual Ct				Automatic						Manual		2

		197		OE2-		Bgl3 Up		SYBR		Unknown		26.544508		73.4		Auto Tm								26.544508		26.509672		0.09899599		Manual Ct				Automatic						Manual		2

		198		OE2-		Bgl3 Up		SYBR		Unknown		26.397966		73.7		Auto Tm								26.544508		26.509672		0.09899599		Manual Ct				Automatic						Manual		2

		76		OE3		Bgl3 Up		SYBR		Unknown		18.499157		72.9		Auto Tm								18.499157		18.452326		0.16044226		Manual Ct				Automatic						Manual		2

		77		OE3		Bgl3 Up		SYBR		Unknown		18.273678		72.9		Auto Tm								18.499157		18.452326		0.16044226		Manual Ct				Automatic						Manual		2

		78		OE3		Bgl3 Up		SYBR		Unknown		18.58414		73.1		Auto Tm								18.499157		18.452326		0.16044226		Manual Ct				Automatic						Manual		2

		220		OE3-		Bgl3 Up		SYBR		Unknown		25.991909		73.4		Auto Tm								25.826242		25.6975		0.37570566		Manual Ct				Automatic						Manual		2

		221		OE3-		Bgl3 Up		SYBR		Unknown		25.826242		73.4		Auto Tm								25.826242		25.6975		0.37570566		Manual Ct				Automatic						Manual		2

		222		OE3-		Bgl3 Up		SYBR		Unknown		25.274347		73.4		Auto Tm								25.826242		25.6975		0.37570566		Manual Ct				Automatic						Manual		2

		316		gDNA		Bgl3 Up		SYBR		Unknown		18.823986		73.4		Auto Tm								19.219736		19.119427		0.2602154		Manual Ct				Automatic						Manual		2

		317		gDNA		Bgl3 Up		SYBR		Unknown		19.31456		73.1		Auto Tm								19.219736		19.119427		0.2602154		Manual Ct				Automatic						Manual		2

		318		gDNA		Bgl3 Up		SYBR		Unknown		19.219736		73.1		Auto Tm								19.219736		19.119427		0.2602154		Manual Ct				Automatic						Manual		2

		Slope				cycles/log decade

		Y-Intercept

		R^2

		Well		Sample Name		Detector Name		Reporter		Task		Ct		Tm Value		Tm Type		Quantity		Qty Mean		Qty StdDev		Ct Median		Ct Mean		Ct StdDev		Ct Type		Template Name		Baseline Type		Baseline Start		Baseline Stop		Threshold Type		Threshold		FOS		HMD		LME		EW		BPR		NAW		HNS		HRN		EAF		BAF		TAF		CAF

		97		GFP1		Gamma Exon 3		SYBR		Unknown		13.19411		78.3		Auto Tm								13.03174		13.0097		0.1963612		Manual Ct				Automatic						Manual		5.4552584

		98		GFP1		Gamma Exon 3		SYBR		Unknown		12.803247		78.2		Auto Tm								13.03174		13.0097		0.1963612		Manual Ct				Automatic						Manual		5.4552584

		99		GFP1		Gamma Exon 3		SYBR		Unknown		13.03174		78.5		Auto Tm								13.03174		13.0097		0.1963612		Manual Ct				Automatic						Manual		5.4552584

		241		GFP1-		Gamma Exon 3		SYBR		Unknown		32.1914		78		Auto Tm								32.007713		32.06044		0.114128806		Manual Ct				Automatic						Manual		5.4552584

		242		GFP1-		Gamma Exon 3		SYBR		Unknown		32.007713		78		Auto Tm								32.007713		32.06044		0.114128806		Manual Ct				Automatic						Manual		5.4552584

		243		GFP1-		Gamma Exon 3		SYBR		Unknown		31.982206		78.2		Auto Tm								32.007713		32.06044		0.114128806		Manual Ct				Automatic						Manual		5.4552584

		121		GFP2		Gamma Exon 3		SYBR		Unknown		13.245379		78.3		Auto Tm								12.948494		12.934957		0.3174077		Manual Ct				Automatic						Manual		5.4552584

		122		GFP2		Gamma Exon 3		SYBR		Unknown		12.610997		78.5		Auto Tm								12.948494		12.934957		0.3174077		Manual Ct				Automatic						Manual		5.4552584

		123		GFP2		Gamma Exon 3		SYBR		Unknown		12.948494		78.5		Auto Tm								12.948494		12.934957		0.3174077		Manual Ct				Automatic						Manual		5.4552584

		265		GFP2-		Gamma Exon 3		SYBR		Unknown		31.891117		78		Auto Tm								31.891117		31.871084		0.0490167		Manual Ct				Automatic						Manual		5.4552584

		266		GFP2-		Gamma Exon 3		SYBR		Unknown		31.906908		78		Auto Tm								31.891117		31.871084		0.0490167		Manual Ct				Automatic						Manual		5.4552584

		267		GFP2-		Gamma Exon 3		SYBR		Unknown		31.815222		78		Auto Tm								31.891117		31.871084		0.0490167		Manual Ct				Automatic						Manual		5.4552584

		145		GFP3		Gamma Exon 3		SYBR		Unknown		13.358487		78.5		Auto Tm								13.358487		13.329968		0.16146214		Manual Ct				Automatic						Manual		5.4552584

		146		GFP3		Gamma Exon 3		SYBR		Unknown		13.475272		78.5		Auto Tm								13.358487		13.329968		0.16146214		Manual Ct				Automatic						Manual		5.4552584

		147		GFP3		Gamma Exon 3		SYBR		Unknown		13.156148		78.8		Auto Tm								13.358487		13.329968		0.16146214		Manual Ct				Automatic						Manual		5.4552584

		289		GFP3-		Gamma Exon 3		SYBR		Unknown		32.653954		78		Auto Tm								32.653954		32.753757		0.19409633		Manual Ct				Automatic						Manual		5.4552584

		290		GFP3-		Gamma Exon 3		SYBR		Unknown		32.629868		78		Auto Tm								32.653954		32.753757		0.19409633		Manual Ct				Automatic						Manual		5.4552584

		291		GFP3-		Gamma Exon 3		SYBR		Unknown		32.977448		78		Auto Tm								32.653954		32.753757		0.19409633		Manual Ct				Automatic						Manual		5.4552584

		25		OE1		Gamma Exon 3		SYBR		Unknown		12.669006		78		Auto Tm								12.669006		12.579536		0.23022336		Manual Ct				Automatic						Manual		5.4552584

		26		OE1		Gamma Exon 3		SYBR		Unknown		12.318009		78.2		Auto Tm								12.669006		12.579536		0.23022336		Manual Ct				Automatic						Manual		5.4552584

		27		OE1		Gamma Exon 3		SYBR		Unknown		12.7515955		78.2		Auto Tm								12.669006		12.579536		0.23022336		Manual Ct				Automatic						Manual		5.4552584

		169		OE1-		Gamma Exon 3		SYBR		Unknown		32.961803		78.3		Auto Tm								32.961803		33.411407		1.7772793		Manual Ct				Automatic						Manual		5.4552584

		170		OE1-		Gamma Exon 3		SYBR		Unknown		31.902105		78.2		Auto Tm								32.961803		33.411407		1.7772793		Manual Ct				Automatic						Manual		5.4552584

		171		OE1-		Gamma Exon 3		SYBR		Unknown		35.37031		78.2		Auto Tm								32.961803		33.411407		1.7772793		Manual Ct				Automatic						Manual		5.4552584

		49		OE2		Gamma Exon 3		SYBR		Unknown		12.322898		78.3		Auto Tm								12.322898		12.4279585		0.21793373		Manual Ct				Automatic						Manual		5.4552584

		50		OE2		Gamma Exon 3		SYBR		Unknown		12.678521		78.2		Auto Tm								12.322898		12.4279585		0.21793373		Manual Ct				Automatic						Manual		5.4552584

		51		OE2		Gamma Exon 3		SYBR		Unknown		12.282456		78.2		Auto Tm								12.322898		12.4279585		0.21793373		Manual Ct				Automatic						Manual		5.4552584

		193		OE2-		Gamma Exon 3		SYBR		Unknown		31.594372		78.3		Auto Tm								31.750685		31.879297		0.36656764		Manual Ct				Automatic						Manual		5.4552584

		194		OE2-		Gamma Exon 3		SYBR		Unknown		31.750685		78.2		Auto Tm								31.750685		31.879297		0.36656764		Manual Ct				Automatic						Manual		5.4552584

		195		OE2-		Gamma Exon 3		SYBR		Unknown		32.292843		78.2		Auto Tm								31.750685		31.879297		0.36656764		Manual Ct				Automatic						Manual		5.4552584

		73		OE3		Gamma Exon 3		SYBR		Unknown		13.090375		78		Auto Tm								12.912844		12.8685465		0.24697417		Manual Ct				Automatic						Manual		5.4552584

		74		OE3		Gamma Exon 3		SYBR		Unknown		12.602422		78.2		Auto Tm								12.912844		12.8685465		0.24697417		Manual Ct				Automatic						Manual		5.4552584

		75		OE3		Gamma Exon 3		SYBR		Unknown		12.912844		78.5		Auto Tm								12.912844		12.8685465		0.24697417		Manual Ct				Automatic						Manual		5.4552584

		217		OE3-		Gamma Exon 3		SYBR		Unknown		31.324697		78.3		Auto Tm								31.324697		31.618868		0.57344115		Manual Ct				Automatic						Manual		5.4552584

		218		OE3-		Gamma Exon 3		SYBR		Unknown		32.279697		78.2		Auto Tm								31.324697		31.618868		0.57344115		Manual Ct				Automatic						Manual		5.4552584

		219		OE3-		Gamma Exon 3		SYBR		Unknown		31.25221		78.2		Auto Tm								31.324697		31.618868		0.57344115		Manual Ct				Automatic						Manual		5.4552584

		313		gDNA		Gamma Exon 3		SYBR		Unknown		19.277847		78		Auto Tm								19.326237		19.37161		0.12290254		Manual Ct				Automatic						Manual		5.4552584

		314		gDNA		Gamma Exon 3		SYBR		Unknown		19.51075		78		Auto Tm								19.326237		19.37161		0.12290254		Manual Ct				Automatic						Manual		5.4552584

		315		gDNA		Gamma Exon 3		SYBR		Unknown		19.326237		78.2		Auto Tm								19.326237		19.37161		0.12290254		Manual Ct				Automatic						Manual		5.4552584

		Slope				cycles/log decade

		Y-Intercept

		R^2

		NAP		LPL
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Figure S3. Reduction and over-expression of BGLT3 lncRNA γ-globin in K562 cells. (A) 
Schematic representation of the Aγ-globin/BGLT3 genomic region. Location of the target sites 
for the Locked Nucleic Acid (LNA) antisense oligos (B1 and B2 red arrowheads) are shown. (B) 
Expression of BGLT3 and γ-globin was monitored by RT-q PCR after transfection of K562 cells 
with ASOs B1 and B2 compared to cells transfected with control ASOs. RT+, RT- indicate 
with/without reverse transcriptase. (C) Expression of BGLT3 and γ-globin was monitored by 
RT-qPCR after transfection of K562 cells with a GFP control or with a BGLT3 overexpression 
(OE) vector.  RT+, RT- indicate with/without reverse transcriptase. (D) Transfection of ∆BGLT3 
clones 2 and 30 (see Figure 2) and control cells with a GFP-only vector or a BGLT3 
overexpression vector. (E) Expression of BGLT3 and γ-globin was monitored by RT-qPCR after 
transfection of a GFP control or a BGLT3 overexpression vector into K562 clones targeted with 
dCAS9 and either with or without a BGLT3-specific gRNA. For panels B-D, RT-qPCR results 
were normalized to actin. Two-tailed student’s t-tests   * p < 0.05 **, p < 0.01. Error bars 
indicate SD, n=3. For ASO and primer sequences see Table S1.
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Figure S4. BGLT3 locus EcoRI fragments interrogated by 3C. EcoR1 cutting sites are 
denoted by vertical bars and the location of the primers used to determine the interaction 
frequency between each fragment and the anchor are denoted by yellow triangles. The interaction 
frequency reported for the primer within the fragment containing the HBG2 gene (Gg) 
represents the values for interaction of both HBG1 and HBG2 with the LCR. This is because the 
sequences at the 3’ end of each of these fragments are identical. The 5’ end of the HBG2 gene 
cannot be used for a primer because the sequences are repetitive. Only the HBG1 gene (Ag 
fragment) can be probed uniquely at the 5' end. 

The BGLT3 sequences deleted by CRISPR/Cas9 are within the dotted rectangle. After this 
deletion, which removes an EcoRI site, the primer on the 5’ end of the new fragment can still be 
used to interrogate LCR proximity (Figure 4A) and it can  be used as the anchor primer to 
determine BGLT3 proximity (Figure 4B)  and can be used as the anchor primer when BGLT3 
proximity is probed (Figure 4B). 



Table S1- Primers sequences

Name Sequence 5'-3'
RACE
3' RACE Outer F AATGACCTAATGCCCAGCAC
5' RACE Nested R TATTGAGTTGTGGGGACTGGC
5' RACE Outer R GGAACATGGGGAAAGTTTGTAGT

PCR
3' UTR ϒA F ATGCACACACCACAAACACA
5' BGL3 F GAGAAGTTGACAACTGCAATGATAACCTGG
BGLT3 B R TCTACTTGATATAGTTGAGAGGCAGTTACC
BGLT3 TSS F CTAGGCTTTTTATAGTTTGGGGT
BGLT3 UP F CTCCCCCATCATTTATTAAATTGAA
Crispr 2F CTCCCCTCGTCCCCTATGTTT
Crispr 2R CACCTCTATCCAGCATCAACTTGG
R3 F TCACAGTGCTGGTCTGTTTCTCA
R4 F TGCCTGGCTCCATCATATCA

Real Time qPCR
Actin F GAGGCCCAGAGCAAGAGA
Actin R AATCCATTTCGGCAAAGAATTC
Actin intron 3 F ACAGACTCCCCATCCCAAGAC
Actin intron 3 R GGACATGCAGAAAGTGCAAAGA
Bcl 11A F AATGACCTAATGCCCAGCAC
Bcl 11A R AGTGTTGGGGGAGAAGTGTG
BGLT3 5' F GAGAAGTTGACAACTGCAATGATAACCTGG
BGLT3 5' R CCCCATTTCCAATTGTTTTCCATGATTAT
BGLT3 A F GGGAACAGCCACAAACAAGAAAGA
BGLT3 A R CAGCCAACCAGGAATTCAGCAGTT
BGLT3 B F AAGATAATCTTGGTTTTGCCTCAAA
BGLT3 B R TCTACTTGATATAGTTGAGAGGCAGTTACC
dCAs9/gRNA3 A F CTTTCGCTCTGATGGTAGTTTCTTT
dCas9/gRNA3 A R GCAAAAATTGACCAATGGAATCT
dCAs9/gRNA3 B F AGATTCCATTGGTCAATTTTTGC
dCas9/gRNA3 B R CGGGCACAGATTTCATGATG
GAPDH F ACCACAGTCCATGCCATCACT
GAPDH R CCATCACGCCACAGTTTCC
MALAT1 exon1F CAGACACACGTATGCGAAGG
MALAT1 exon 1R TAGTGGTTCCCAATCCCCAC
LCR HS2 F AAACAGGAAAAGAAAACAAACCTTGT
LCR HS2 R CACAGGCCTTTTTGCCACCTA
ϒ exon 2 F TGG CAA GAA GGT GCT GAC TTC
ϒ exon 2 R GCA AAG GTG CCC TTG AGA TC
ϒ exon 3 F AATCCATTTCGGCAAAGAATTC
ϒ exon 3 R CCACTCCAGTCACCATCTTCTG
ϒ promoter F CAAATATCTGTCTGAAACGGTTCCT
ϒ promoter R TGCCTTGTCAAGGCTATTGGT
ϒ TSS F TGGCTAGGGATGAAGAATAAAAGG



ϒ TSS R ATTGATAATCTCAGACGTTCCAGAAG
ϒ1 intron2 F TTTCATCTTTCCCTCATTTTTG
ϒ2 intron 2F CTTTCCCCTATTTTTGTTATTCG
ϒ2/1 intron 2R TTTGTAATGAAGCATTAGCAGCA

LNA-ASO
BGLT3 ASO1 TTAAGAGCAGAGATCG
BGLT3 ASO2 CCATTTAGTAGTCAGT

CRISPR-gRNA Gene specific sequence
gRNA3 SE CACCGTAGATTGTCTTTCGCTCTGA
gRNA3 AS AAACTCAGAGCGAAAGACAATCTAC
gRNA2 SE CACCGCCAACACTATTAGATGTTC
gRNA2 AS AAACGAACATCTAATAGTGTTGGC
gRNA LDB1 SE CACCGTGGCAACTTTGACTATATGC
gRNA LDB1 AS AAACGCATATAGTCAAAGTTGCCAC

Chromatin Capture 3C 
EcoRI fragment 
3' BGLT3 TGTGAAAGCAGACATGAATGG 
3' Beta     AGCTTAGTGATACTTGTGGGCCA
5' BGLT3       CTTAGGCATCCACAAGGG
Ag       ATCCATGATCTCTAACCTTGC
Beta   GCTCGGCACATGTCCCATCCAG
BGLT3      TTGCCATACCTCATATCCTTAG
Delta                  AAAAAATGTGGAATTAGACCCAGGAATG
Epsilon ATTAACCAATGGTATCTTTCTGAGCA
G/BGLT3                  AGCAAGGATGGTTCTTAAGGAAGGG
GA2                       AATTTGAAGATACAGCTTGCCTCCGATAAG               
Gg    GGGTTCATCTTTATTGTCTCCT
HS432   CCAAATGGGTGACTGTAGGGTTGAGA

Northen Blot Probe
ϒ transcript F GCCTGCAGGAAGCACCCTTCAGCAGTTC
ϒ transcript R GCGAAGCTTAGCTCTGAATCATGGGCAGT



Suplemental Table S2-Antibodies

Name Company Catalog number
Anti-HA tag Abcam ab9110
Anti-histone H3 Abcam ab1791
Anti-histone H3 (acetyl K27) Abcam ab4729
Anti-histone H3 (mono methyl K4) Abcam ab8895
Anti-histone H3 (tri methyl K36) Abcam ab9050
Anti-histone H3 (tri methyl K4) Abcam ab8580
Anti-p300/CBP (N-15) Santa Cruz sc-584
Anti-Pol II (N20) Santa Cruz sc-899X
Anti-TATA binding protein (TBP) Abcam ab-63766
Normal rabitt IgG Santa Cruz sc-2027

RNA ChiP
Anti-Med12 Bethyl A300-774A
Anti-CBP Santa Cruz sc-583
Anti-Rad21 Abcam ab992
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