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Establishment of a monoclonal cell line with deletion of juvenile idiopathic arthritis associated genetic locus
at 10p11.21

ZHANG Si-peng, LI Jin

(Department of Cell Biology , School of Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China)

Abstract  Objective: To establish a monoclonal cell line with deletion of juvenile idiopathic arthritis associated genetic locus at 10p11.21.
Methods: Fine —-mapping was performed on the platform which integrates genetic and epigenetic annotations of pathogenic variants in
autoimmune diseases to determine the likely causal variants at the 10p11.21 locus. The Phe WAS database was searched for the association
between the candidate causal variant of this locus and other diseases. Luciferase reporter gene assay was conducted to examine whether the
likely causal variant has transcription regulatory ability. The CRISPR/Cas9 genome editing technology was employed to knock out the
genomic region where the causal variant is located from the CD4'T cells. Results: Fine—mapping result showed that the PICS value of the
single nucleotide polymorphism (SNP)rs7100025 at the 10p11.21 locus was 0.705 7,which may be the causal variation of this locus.
PheW AS—-database searching results showed that rs7100025 is associated with a variety of immune diseases. 1s7100025 has the function of
regulating gene transcription. Forward insertion of rs7100025 sequence containing G allele and A allele was able to promote transcription
in the luciferase reporter assay,and the G allele demonstrated a stronger transcription regulatory activity than the A allele. Guide—RNA
construct was designed and constructed targeting the flanking genomic region of rs7100025. The genomic locus containing rs7100025 was
deleted from the genomic DNA of Jurkat cells. The genotype of the selected monoclonal cell line was verified by Sanger sequencing.
Conclusion: The likely causal variant rs7100025 at the 10p11.21 juvenile idiopathic arthritis associated genetic locus (PICS value was
0.705 7 )are identified,and a monoclonal Jurkat cell line with this variant deleted and the knockout fragment size of 456 BP are
successfully established.
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I 20 AR, R ZH OCHK /30T (genome—wide as—
sociation study, GWAS ) £ T JL [ 41 ) B A% 11 iR &
A1 (single nucleotide polymorphism,SNP ), JG i Hs
RGMEHNITE T 15 52 2 B AR AR OC 1Y 38 4% 132
SIS T AR OR  © A BT R AR 6 AR SRR
HAGER, (H R OC T IX A AR T AL Y BIF 5T
AR,

—WCT 10 AL H B Sy i i 58 4 s
T ANKRD30A P95 T XI5k ) SNPrs7100025
544 K M Y % (Juvenile idiopathic arthritis,
JIA) 25 AH SCEPIAELZ XS T3k — L s AR S ML 1Y)
BA R SRR R SEBTIT . PRI AIF ST SR A
X ANKRD30A F PN & 507 s ) S RERE ST , 18 i
A A5 B2 A A S 5 A A L IX — o Y
PRI AE S, FLF CRISPR/Cas9 5 A N B P4 SR A7
S I PR 2 DI ) B s B AR M R, Sl J e L O
FEBE S
1 #R57EE
L1 A4 SEE AT AN HEK293T LKA Ju-
rkat ZH {14506 H ATCC 4% , DMEM 15575 1640
Frgrdk A MIE 5 B R R R AT Y I [
FEE Gibeo 24 H] L, f# MY Bsmb 1 i H NEB 23 ],
Kpn I Hind Il ffF1 T4 #3200 H Thermo 23 H] ,
Dual ~Luciferase Reporter Assay System 2,57 & 14 H
promega 2\ F) , PCR FAN[F]JE A B A TELEE A v
1.2 F
1.2.1 FEAEM RS PICS 15 (hitps:/pubs.
broadinstitute.org/pubs/finemapping/ ) J&—" %] GWAS
AL AT PR SRS SR 2 57 TR 2 B D 19
PG 1000 G HE RN SNP [i] 4 4 B
ANV T 025 Tl A 92 0 L v e s3I =X 452
1, 2558 GWAS 8L AL i A P RE B0 Y A 2R
75 5 H PICS M (PICS_Probability ) fi% /&5 1 SNP.,
AT TR B A 10p11.21 LA G HY) SNP
(FxH index SNP)1s7100025 FIHHG B3 & P {H
4 97 5 £{E ~1og10 (P fE)=10.075 7. rs7100025
5 JIA BB T P (H=8.4E-11, FTLIH-loglO(P
{E)=10.075 7. Ancestry #£#% EUR, A] DAfF 23X M7
&Y SNPs |y PICS HiF 7 DL K X 28 SNPs 5
rs7100025 Z 8] Y EBIAF- IR 12,

1.22 PheWAS (¥ PheWAS(Phenome-wide As—
sociation Studies, 4R AU ICHRAFIT ) &R — P E 1Y)
SNP 743 BRI 4R 3] 5 2 SCHK Y 2R B ) — b A
Ok, 5 GWAS M, BRI IE GWAS, 7£
Open Targets Genetics Z(HE 72 #1178, % A 1s7100025

B8 AR B G2 AR 1R B
123 ZUfEdEsE  HEK293T 40 fd 1] DMEM 584
BRI FE . DMEM 528553 i DMEM 25 550
10964 1L LA K. 197 75 R EER R AT N, Jurkat
YARLAIF 1640 583G AR IEEE IR . 1640 S8 RE R
H 1640 2555 10% 640 107 A X 197 55 R /4
FABLA Y. PFAIIIITE 37°C, 5%CO, W 1 1E
AL T AE TG AR
1.2.4  PECEBHRGIEF TORAT . 7F 157100025
P R ESS 250 bp WTE19) . % IE RN R MR
oSN A B S LA <28 = vy ) B R A i = % i
Yo SIS ILE 1, L HEK293T 4 it Y 3 K 41
DNA J#it, FH PCR BRIy 1% . PCR B)FK -
95%C 3 min,95°C 15 s 58°C 15 s 72°C 1 min 35 )
PEIR,72°C 5 min, RN PCLA.23, fi FH I
I 540 92 Hind AT Kpn 1 o ¥ PCR =4 Fil il
VI R M aliAk , 8 Je R 1) 15 2 20 el o 4>
VI AT oS %4, ] DHSo S8 S A0 L A THE AL
Bt o fe)E BRI s BRI THE R 1Y, 25 Sanger
D45 SR A ) SR AR 75550

K 7R rs7100025 PR EEA7 LR (minor allele ) B
GRAE R ()9 R W B R Ok, (A 5 1 )7 41
DL 1o DIAa g 5 i i) B A= B OR AR AR , PCR F2 T
$9:95°C 3 min,95°C 15 s 58°C 15 s 72°C 7 min 30
AMEIR,72°C 5 min, PCR 7=#) H Dpn 1 i 37°CIH 1k
2 h, R )5 M DHS« 4755 Ak A, Pk EC o e o )
J, 8 HBCN P 485 SR TR %) Bk A TS o AR 58
AR AL AR 250 Sanger TP IR IE
125 WOt HERMMEREHNLE HHEIAD
157100025 37 4514 4 A JS0kr (B A= 780 1F 1) M7 A= 7 e
] (GEAR Y GE ] (GEAR Y S 1] ), 45 HL 500 ng 431 Al
50 ng PGL4.74 % 4% 6 fLA 4 K 1Y HEK293T 4
M, [RIES 500 ng %5 #8019 PGL4.23 5 50 ng
PGLA.74 VR %) B, % eiatonl (i T 2 PEL % 4
1) B 0 TE LT 15 97 3, 6 h J5 B4 Ry 58 15 57
55,48 h WAL, T4 promega 23 F] Y Dual-Lu-
ciferase Reporter Assay System {7l £ LA & GloMax
20/20 S ARASI ZE H R B
1.2.6 17100025 i /5 gRNA Jt ki A4 #  7E
157100025 7 45 b T U X343 5 A8 2 sgRNA, sgR—
NA1 J#%1: 5'-GCTTCTACAAGTCTTTTTCG-3',sgR~
NA2 JF 51 :5" ~AGTGGGATTGCCATGTTATT -3’ ,
s¢gRNA3 J¥51 :5'~-CAGTAATTATCTATCGAGTG-3' ,
seRNA4 J¥%1) .5 ~GTTTTGCATCGTAGTTACAC-3' ,
HFIX L sgRNA oligo 1B AJE NS, IR KW 551K
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95°C 10 min, ZZM2 MR E %G 2 h, [FAF L lenti—cas9—
V2 ok KA, Bsmb 1 55°CHFY] 2 h [\, ] T4
HEREBREAR KB UG sgRNA SUEE FI RIS Ao 2844
Fr BOEE W TORL, Uk 248 Sanger M IE e
M,

1.2.7 157100025 o7 S PR AN ML RG24 DY
HAF I rs7100025 117 5 sgRNA JRL4S 2.5 g, 5
PAX2 JFiRL 6.5 wg, VSVG ki 3.5 pg, 1EasEHIR
51, IFFEIMAERFIRA 80 png PEI 4585
RIRAIEHE 20 min, A B2 B IR0 10 em 35
FRILA) HEK293T 4ifirf, 6 h J5¥sas B il e 42 3%
FRBE MBI 48 h 5 7= AR R BV, IR Jurkat
Yt 24 b, ARG HRBUH ) 58 RT3 I LIRS
2 pg/ml WP FE R RG TR 3 d, SR S48 A ek 11 50
R FRIE, KigR 2 d A IR A i, SRR R 4

R1 FREESIWES

Tab1 Primer sequences for plasmid construction

DNA,PCR #F473EH A% . PCR 45/4:95°C3 min,
95°C 155 58°C 155 72°C 1 min 35 M, 72°C 5 min,
12.8 17100025 {7 s bR AR A e BEIAIRT L X
ZRUETE PR HE 157100025 A3 551 i B 10 20 3207 7 0 v B
T8 o F AN AR BE R 100 A/mL FIVRE S , 75 W S0
TR PR ECE 96 FLAR T, AR SR A AL 1Y
AR, PR T 96 FLARUR K HAL = 24 FLA
W, FrAiff RSSO o3 20 B RO R 40
DNA SRS IBEE A RIS E o 4 PCR =it AT 3 e b
LK S, P HCA R BR AY Z5 7 64T Sanger M. K
WP 255 7R 17100025 57 25 A7 55 1 B b e 240 e
S BRI AWIE S

13 ZitFam Bda o PERER ] GraphPad
Prism 7.0 k{4, PHALIA] FEASR I ¢ K258, P<0.05 2%
SHAGIEE L.

EIRES

Bkl

PGL4.23-1E 1] rs7100025 Forward
PGL4.23-1F 1] rs7100025 Reverse
PGL4.23-J 1] rs7100025 Forward
PGL4.23-J [5] rs7100025 Reverse
PGL4.23-1F [1] rs7100025Mut Forward
PGL4.23-1E [7] rs7100025Mut Reverse
PGL4.23-J 1] rs7100025Mut Forward
PGL4.23- % [1] rs7100025Mut Reverse
rs7100025-KO genotyping Forward
rs7100025-KO genotyping Reverse

5'-TTTCTCTGGCCTAACTGGCC GGTACCCCCAAATAACATGGCAATCC-3'
5'-TTATATACCCTCTAGTGTCTAAGCTT CACCTGTGTAACTACGATGCAAA-3’
5'-TTTCTCTGGCCTAACTGGCCGGTACCCACCTGTGTAACTACGATGCAAA-3’
5'-TTATATACCCTCTAGTGTCTAAGCTT CCCAAATAACATGGCAATCC-3'
5'-CAGGTACGTaTAACAACATGAATTCATCTCAAAGACA-3'
5'-GTTGTTAtACGTACCTGTAACACATTCATTTTATTTT-3’
5'-GTTGTTAIACGTACCTGTAACACATTCATTTTATTTT-3'
5'-CAGGTACGTaTAACAACATGAATTCATCTCAAAGACA-3’
5'-TCCACATAACCTTGGGCTGT-3'

5'-CTGGAACACATGCACAAAGG-3’

2 R

21 AMEEFEIA10pII21 ZEARERF &

2 4 PICS {HHT 5 B SNPs, 1rs7100025 () PICS {E A

0.705 7, 5 KT [m]— 3% A P-4 [X 55 (Linkage

disequilibrium, LD ) fi H:A SNPs,,

F2 10p1121 LB SNPs A EH A EXTRERTRH
PICS FHait®E

Tab 2 PICS posterior probability of being causal variants in juve—
nile idiopathic arthritis for SNPs at 10p11.21 locus

Index_SNP Linked_SNP Dprime Rsquare Phase PICS_probability

rs7100025 1s7100025  1.000 0 1.000 0 N,N 0.705 7
rs7100025 rs11011088 0.964 7 0.888 9 A,A 0.084 9
rs7100025 1s1926131 0958 9 0.878 1 A,A 0.074 5
rs7100025 1s7905906  0.953 0 0.867 4 A,T 0.065 6
rs7100025 1s35506010 0.946 7 0.836 7 A,D 0.045 5

1 :Dprime , Rsquare Y A1 i1% SNP 5 index SNP 22 [A] 4 8 A~
ST 2 BFE 8 PICS: Probabilistic Identification of Causal SNPs
2.2 SNPrs7100025 & — A~ % 2 M & 4 X
rs7100025 7 &Y PheWAS W48 W7~ , 157100025 5
MREPIRAE BTN RF, 1AL OIS | fe

FE R G5 187100025 S — A £ R 1 R
(pleiotropic variant), XVFZHKA 5 HEZM , UL
ERE

2.3 PGLA.23-1s7100025 F 4t i K rs7100025
A s B3 — B 500 bp HYF 5 5efE 3 PGLA.23 4044
L B0 2 R, 1s7100025 47 45 1 7] A1 6] 75471 £
PCR ¥y} 545 bp, #4A&H] Hind L1 Kpn I XU
YIZ 5 B B 4 236 bp, 38 3 ) 5 5 20 5 AK
PCR Zlifb =Wy Mg R alifb = Wit 4z . ok ke i s
Jii Sanger 7 TG1%

24 RAFEERE AR E BN 57100025 455
BT ae RO B B SE 5 R, IE 1A
L5 G S IEDI AT A Z547 B Y rs7100025 751
AT DA R 9 G Z B A PR e 5 1, 9F L G A5 4L
FERIBCR BB 5 S AR AL C SR SR T
SENIBER Y 157100025 J751 X6 HE PR g i 4 5 25 280kt
HERA HLTCHA B 25 5%, DL 3,

2.5 157100025 4%,% gRNA i ME  Lenti—-Cas9—
V2 JFkiZ: Bsmb 1 BEVIZJ5 0724, B AiGE i e
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Bl 1 rs7100025 {iL ;% PheWAS 25 R E
Fig1 The results of PheWAS at rs7100025
R B @ VKPR 12 988 bp K/ 455 (Bl 4B), 5iR KB AL
' KA ) sgRNA XUEH T4 %4, P sgRNA 73
W MW L .
bp PRIZH LA B A ] 4A B, AR a Y Bk 3 280
6 000 N \
500 Sanger )7 35 UF 1 ff

4236 bp
545bp

TE : A:1s7100025 1E [ AL [ PCR 7= 4 1 38R L ; B: PGLA.23 £
Kpn I A1 Hind XA 74 9 3 5L
B2 EARH PGL4.23-rs7100025 K9
Fig2 Construction of recombinant plasmid PGL4.23-rs7100025
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TE:APGLA23-1s7100025 BTRLIMNIFEE AR Hrh SR BURiIE N ASG,
S 18] T>C 5 Birs7100025 437 5. 5 2R B BE P2 2R 004 P<0.000 15
*P<0.05
B3 WREEIREEELIEEN rs7100025 FIFE RIDEINAE
Fig 3 Luciferase reporter gene assay detects the transcription reg—
ulatory activity of rs7100025
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TE:A:4 > sgRNA TEJEDZH ERYGLE, HrBeFA U3k 10 S50
TRAYIRIEFF 5 5 B: Lenti-Cas9-V2 JFURLH Bsmb 1 BT 2 5 #7793k
HL;C:4 1~ gRNA Sanger U525 R E
B4 rs7100025 fi S RLF RALAIHIE
Fig 4 Construction of plasmids with rs7100025 genomic region
being deleted
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2.6 rs7100025 45,5 3048 Jurkat 2afe 2432 FFH
P sgRNA Bk LK P2 # B IERH R g
rs7100025 {3 s 7E Jurkat 206 22 A5l , g
WA R , UATE ) PR i . A s PR A L PR A
IZE SN s (B 5A). 3EHL 3 5 H 5B Sanger

A B
Mw Marker WT 1 2 3

DU 285 R an & 7R (B 5B). Jurkat 28 chrl0:
37303388 & chr10:37303844 1) 3L K 41 DNA ¥ 5
(456 bp )P EKER . SNPrs7100025(chr10:37303610) 5l
TiXBIFHZ . BRI, ST TR R T 48
10 “F YA st s PR AR SN SR i R s R4t

TTECC A T ARG T AL AT RO AAAAL AR AT ATAGBACA LTI TAT AT T TG ARAAAST TR EO IR TOEEE T Do e r e e s et

g

05844

1 : A s 7100025 37 sl mBRAN R re R LRSS T E 25 IR Bars 7100025 37 1 i BRANIE 3 45 HL5ERE Sanger P45, i1 37303388 137303844

10 SYLeaA A B A BEs el
B 5 rs7100025 (L E R A Jurkat R0 RiGE

Fig5 Construction of Jurkat cell line with rs7100025 region being deleted
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FE T 157100025 g 10p11.21 37 #5 F5¢ o AT BE Y R 51

(2) T GWAS (1) indexSNP i J2 R A8 5 |
K2 93%I) SNP HBL; T HE P2 iy AR gy X, 451 G 3
(A P 5 1 R0 L R ] A X8R0, TR I, GWASSNPs
NP0 2 A | R I 1R S el S 30 el HG R R Yy B st
PSR . 8 PR R SEEREN] T rs7100025
B Sk 1 he

(3)GWAS {7 5 Fr s A L PR AN — i S i B

AT, AR eQTL JEF B Hi-C JEHM,
5 GWAS AR e SE R A A A — e I
T AR R T, GWAS [R5 /R S S Y
JA BN DX AR R, SR R s R A

F T 32 DR 20 2 6 A TR ME , GWAS A3 45 1) D) RETF
LTS G T GWAS [itf%~# & I . CRSPR/Cas9
ARAY 2 AR FH A HEF T GWASSNP BT RERF T ffit
TR 1) o 16 B B B AR S I DI RERF S
WF 58 & 76 B A0 M g A0 i b R R YO A
1535252396, 3R 15 T M ve RN . iE—A B A A4l
FRLAH Eb , S 0L T a4 %) R R R o 5 Wil P4 £ 53
RO, 5 — T 22 B SR st A 2 g
YEZFIFH CRISPR/Cas9 7 ARH rs558245864 1 5
BRAAS T AN Z2 S An R, JF 5B AR RUA0 A R AH
Fb , K 3K — v 50X Yo e [ T R e R PR e S 1) 5
U IS v = vl PR B S [ R R St e ] eSSy 0
GWAS v S A T RERIF ST I BB 1Y

GWAS Ho— SNP X5 AR F I AHXT 3L/ 1
A H OR — AN 1.1~1.2, AN, GWAS i 25 Y
VEHIAEA: R 248 S L R BR 3, o B4~ A8 S 30017
BT RE JCTE I A8 B ] 7 DL A R R B 4
i ms A K AR, BRI X H A s A 07 a5 1
I B3 V1T B S — b B R A R AT ST SR, R AR
FAR b X B — SNP 1) 4 B i AH X BOME . PRt
GWAS i D= o v AEAEXT GWAS o7 stk
AT o R e BER/ N LA 2L Ml
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SOG4 A4 A X1 2 10p 1121 B o7 5 R ) B4 S A ML 2R 1 2 7 377

AN IR B SNP il , B ARG HEHL T T X —
SNP I ENRERIET. FE—TCT 5 Ml RGP
(vascular diseases ) BIBF5E A, WF 5% 35 7E P B2 240 Bfd A
-0 LA AR P A SRR T 159349379 37 i Bt
VTHY) 88bp X, i RNA-seq S50 & BliX — BRI
FEN KR -1(EDNDEER AR ZOKF- TR o R85

Xt rs9349379 (7 s AT IBHER i , F152 rs9349379

AU LR N Y (G/G) R AR L & , Sl T EDNI1 2h

rs9349379 {37 15 FFEHEA 0,

FIHT CRSPR/Cas9 H AN S i 40 M ifhA T 3 A 41
S SE AR B VP2 BORME R . 5 R 40 &R
WEBEAE AR, A0 A B S e i OB SRR Ju—
rkat 2R TR X HAEA T R Y RORAR, R
PTG R T 15 o 5 A i A R
ORI BT AN, AT el 577 200 L P 5 PR 2 s o
AT o BLHTZE AR B R BR T Jurkat 40 i o
rs7100025 FT7E 5 PRI 20 DX, O 3400 — R Y
BERE LA J5 S ARG I REMF TS B 1 LAl
&3k
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