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Table 1 Established immortal cell lines and sampling location of different Chinese ethnic groups (April 2022)

P BN/ EHHRREY RV RS A PRSI

1 Rl £ 93 93 B nEATEH

2 R 2 75 75 B LEA R R

3 S 33 33 B AR

4 Hige2 62 62 B PN K=pN ]

5 B 54 54 B = T

6 i B 52 136 136 E W BHE R

7 i BB (EARN) 148 148 2 T B

8 kiR 64 49 WRIE. Jbnt. BB BN A8 B B A A IR M
9 A2 258 258 E S T

10 LR 58 55 MR B R ISR R N
11 IRFR R 56 40 MR B WS R X PPAS DR T
12 i1 39 39 W EHIE iR

13 g2 17 17 9] BRSO

14 3 74 74 9] PSRt

15 R4 55 55 ELHA PR RN

16 RIRAEIEAR) 101 101 ELHA ERHEYTR

17 18 5 122 122 B AT

18 KL 133 133 B HltE k&

19 RZ I 65 50 Jbm. B HiNE R &

20 i 50 49 Jemt. BW iR AR X ZL R

22 Mo i 72 72 8 ZEATILE

23 TSI 38 38 MRIE. B P T E A DB HL E jA B
24 SRR TR 43 41 MRIE. B IR AR Wi T

25 {7 A% 5% 115 115 B TN %I

26 LRYEYIS 63 0 Jbxt ZHREILE
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37 DB vE) 58 0 Jbmt ok 16 24 Bt

38 BB )1 56 51 MRIE. B )4 R R
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40 R I 18 17 MR, R I AR RV T

41 [T E) 63 0 W IR TE IR AR X A OH
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A B AN bR RS2 A R B A, F 5L
T TG PR IG5, E R A [ B Ak A= 4 i 1)
R, BRRR TR 95%. —BERAE10% —
R 3L 7 AR (dimethyl sulfoxide, DMSO)HI20% 4= IfL i
(20 B AT TRTE VR R R AT A, B A R — AR
1E2~3RIK, BHR103Z, VE RPN FAIM. R 1~24F
W Bl E 4 B AN R AT S 05 FIAR AR 3R, LR A L 1
A KRS RIS 1.

1.3 K ARG R B

KA AT A AR A B )R R RR K AR 2
MOk B AE W) 2 AN AL 22 I IR R, AR A Sk AR
UK = M1 PR & I d AR i 1R AT T A B

KA 20 4 S SR AR T, S RS R K 2
I B P ) B R A, ™ EE I RS R AN 2 T —
H. BRAERAEP R PIRAN, &N AT R 2
T B, R S FEARTS R T EA IR, i
Regeih. BRI, [MHEDNA YL (Hoechst33258
Yty S PCR(polymerase chain reaction)yZ. H i H
ARG I T 925 R A B RS R VA FIPCRYE, B BEAE BN
W, AR S5 R UHER T 5. 5 POd H R B, (B A ey 34 5]
IR 5 P R R SRR RS, AR S TR AR AR X R T
VELE A, 2 X AE,

AR B AR e T AR BRI B AR RRIE 2 T
PRFFFSE K R BN 7k A= 41 B bk 3T RH2 B 50 1 mT 58
PE, X H I G AR T RN T hRn SR T A,
(1) Gtk BArBOR: #8050 R A A ) e o gk
Gy 2 4. 777%:(G-banding), R NGiemsaZfett. AHFA
XT O A A MO AR BT SORCBENLIMAE, &g iR % B GHy
N, BUNIER B AR, A E HEBR TR AL
Bk 6~58AX KN RT K AE A bk, 28 K35 B
A IEH B AR, 15 KRR AR (167~50948) 1
Eo X R I AR GV W VA< £E ) W EW 25X o) P e S|
M f s A R e v i TR DNA AR o FR B R
HF¥(short tandem repeat, STR), STRAV s 78 B Sk
R ) 72 AR (FRAE #>0.09%) I 13NSTRAL 1, X %
FERA AT L E AR S YR, A BT St 2
HOARETSORCBENLIMAE, STRA SUEATF A I, UE B 3L
AR E AT EE. (1) 7R AR AR 7K A 4 M bk e
kLB AT sk B2 — PURR IR I AN A% B B
e, BRI R R R s R S5 1, ORFR L R T
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R RS AR Aot T 3 A 7k A 4 A 0 5 R
YU RIARAE SO LART AAT i b B 5 A Ak H.

2 RN R

SEEGAUERA, 7K A2 40 i T DAJG PR 1 M AS T B AL A
FHEIDNA, DLA ik LA i Hh RIS FIRNARI &R i, 7K
AR B AEAE AR 18O LA AT SRR FF A A% Y, PR
P R AL AR e v B B A DA N 10048 B
K AL AR M AT BT T R A 3 At A () (R 401

ALK AR A 2. BsE
[ PR B N A RSP, 33T R DR 4540 5 Rk R I B
BEZFEEFIRRIE . TR s, R
PETE . 24V 20 T S A IR VA AR A L PR
PR AR 2 A N SR Rk JLEBVEUR AL
FR SR 5 A ) B AR

2.1 v EA R RO K A A0 T s A AT
FEAE B a AR

H R A [ BRI 7K AE 40 i 2 1) [ N 22 oKt e LA 4
BEZHAE . DNAFIFIAR SRR, A, SREFRANFKEL T
VAT AT IHEAE, 200148 i BN SRIE NI H 57 T
L Z2 (1 R U N 2 JE [] 40 22 14 AJF 95 H 0o (Center d”
Etude du Polymorphis Humain, CEPH)Z 1] & 1E M,
o E AR 1490k K AE AU 45 CEPH. - WO NSRRI 2
PR 780 100 H (HGDP-CEPH) 46 1201 209044
W1, BT NP8 AL Z A0, IR0 € 5 AN A5
FHR BEAEbRID.  E SR IX 149K LCLs, 246 I#S
1 30 [ B A R 0 4 B 0T B bR A, BRI 4 i B B )
DNAC VT2 EErE RN, 25 E bR Eut
¢, 201 14ECEPHA A e & GEit, Al L 15055 18 3
F o [ 32 L B CEPH P 7k A 4T B ik

Hh [ 2 AR D N A R 20 2H 2L AL 22 SESNP
23(The HUGO Pan-Asian SNP Consortium)i& i, 5
2 WSNPY2 (¥ [E B A AR T, 20094, SR Hh AN
B IR 7K A= 4 ik T e R )T FEAE Science K 32 1 SC“Map-
ping human genetic diversity in Asia”, 1% i8I SNP
ST R I NFESNPIE AL 2 A PE IS, I DLt o #fr
PN NFER P ST RE R 2k, Forh 2R P A B 14 B
LA 1320k K A gl ok B T B A [R) R ik A 4 i
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i CEPHER L) _F 3k v B AN [R] RO 14 B A 3
THI320k A A 2R M Pr B2 BRI DN, A B A [R] B 7K A
AR SE B2 5 [ b NBE S5 R A N 2 FE R 9 45
[ A 7E. 20084, Li%k NP1 45 21 2 25k 0 #r it
FENBEI SR, Jakobsson25 A2 i 5k HHGDP-
CEPH 1485 /MAFEA 3 H & N A1) 4= JE [K ZH SNPJE
IR, S AYRI$E DI H 2860, FIMERA B
Hh AN [F] B K AE AR EE (AR AR, W SUR 3R T Science
HNature.

r [ 7T 5 (21 BA A0 A [ B 7K A 20 i e ) — 2
BT 2N, B SE B RSENE
PEREAT ROBIR AR R 238, UEBH = R IR ISR
FHEARAE6TO0E T AR X IER I R, 1l 5 B A8
FERE B AT 70004F, F S E R L IR S A5 1A
55004F, HERBEAIX IS, (5 2= FE /050 RO A mT
R PR AR TG A BN AR % ST fo e 5 gt 2 5, X
Se AL ERAR R R BE SRR E RO OC,  AH IR 45 RAE
20224EBMC Biology 3™, M, NP o [E AN A [ i
AAEAMEE, EHRSE, PSR hEESR
P A 26 2K LI & R AT BN B2 2k DR L I R
(Chinese pangenome consortium, CPC)—#i 7 i fE“A
pangenome reference of 36 Chinese populations”, 2023
4R 3T Nature™ ., G0 TR 22 TR AL 092 5 K
HZHEEE, e Es80 I mARAN/NE 7, FERI
HANEHZSHENA ERSE T, i — PR
W E OB S IERVEEE AL . DNABE . SRR
F i S R A BT REAH OGB4

2.2 PR A0 BT PR 5L R 5
HI -4 A 1R 2 B AR R, LCLsTEH & & T K

IR G A X B, DR BB R R o X
Tt FHAR BRI R BRI SNP. 455 Th A1 iR X 2k
SNPAZIR (AR S, LSRR BT AE (150 S R A7
AL AERT T R o SR A S AR SR SR
BN Z AR HEAEH. e AR, KA
FAE R R A, T R B AU AR G RE Y, AE
THFEE A, BTSSR B N SRR K B A7)
IS, JF SRR F 2 B AL A e 0 2 A1
A7 220, [ A — 40 P A T 4 R TR 4 S
et g SREm, DAY RE B8 4 $th A B3 TR AN A SR BB

s NI RO ORI 3 i AR B L ) 52, A
TR I BRI TR GERT A RE RO, B —ARIF
SRR &, HGDP-CEPHK AE AL 41 A 7= A6 A %
i, A TIRE QORI S BSOS FPR KR, W
FHLCLsH I Ge tr Ak 2 R (A S, it 47 2
IR % U1 %048 5 (copy number variation, CNV) A 55555
RAE BT A0, [, BT HGDP-CEPHAN
PRAL St SRR (S 5, B H T e SOG4 i
59595 FH G P SNIPAE 4= BRYU [ N 1 0 A 100, bl AR
o ER A XU o7 s 0, e b At S S Rl P A
[FRE AR P R AR IR BRI FRAE L, ORI AR 5 s AL AL AR
BRI R,

e ] (A1 AR F AN [ B 7K A= 4 i 2 v £ AN [
RGFEARNE N EEAT 55 KA IR, XF 58 k.
A R I A ) I 5 A kAT e 0,
KL R S B — s L R 3 K, W FAMI110D
FADDIP . o EAMI1ODA I FE (A 56 1tk 340 76 3
iy BBRAF AR TR L 2. [RIRE ) FH 48 i P B N 2= B
FORHE A4 (1) pRR 2 1 B R EAT RO 2 FE A 7T, 9
] /0 0 RS e b v Vi 5 L PR 975 25 A2 B 2 A SR b A 2
ke,

b4, LCLsid il H T FURaiE i) R AE ML e
Ho g% BRI ML), LED TS B SRR s RE B, R 2 A
EBJp B 26 G AH ¢ 8 2 bk U 90 R S5 MR s 45 7 1 R AT
FEA A, LCLs AT AT R BLEBYH 25 5 21k B 41 i
AR I RO ML FIE T 7 58 WIS AR R T
i AT A XK SEEB VLAV ) B A4k T2 BE 20 B BAH L 3%,
T H L8 T i 4 0] LU S EBV AL 9k L RE 40 fu B4H
i R AN oA 2 T R DR G R 1) 7 10 BB
SR MR AT IR T, SR SRR EBV 5]
F bk B2 R AT 1 7 ). LCLsto Al FT5%0 ) & 4
PERH ISP A FT: x2S AR 1) R AR LB P 2R
. 2 &K MAELEE (multiple sclerosis, MS)#iA N & H
WAL Gy AR MRS R 2R 51 K. EBJR TR G4
MSJE 8Kk eI EEfE HR, BTk B MSEGA I
Xt B AL A EBV-LCLs ) 22 57t ik K 3 AT R BIMS 1 209
AR S A B HLEE ™, LCLsIE ] LU T-0F 5845 B
S i — R UK, W R AV BRI
(systemic lupus erythematosus, SLE):E 2 41 i 5
%A A% Epstein-Barr /i 846 44, FF0EE B b= A2 1)
% i W B bk T BE 2 i 28 0 S S T4 it 58 JE 70 iR 1 44
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WEPE, DL AT 506 Bt 2R G0 1 A0 B R O 11 B o B e
14&[45,46].

23 RRRAEAMIEITEY . BT AR R

EBVHALIK A R BEEPUE .. mak. nI5EHL
AR AR AL, R0k, LCLs#:) 32 FIfE
a3 TN M T e 78 B AR MDA LR, Re S Ik R 4H
DNA, LR KZRNA. HEFMRGAEY 5k
BEAA KL, AT FHAE & Fh 2= 500t 58 RO A A 5 R AR 2, B T
Iy TR AL AT AN, R S AT A SE
MREWH A AR IZ IR, CHAEREREEY
PRI SN R RIS 245 47 i 43 Fee ALt 5 K I FH 3 7
MR N AT S, AEDEET RS A 75
PR

(1) FHT 25 5 DR 21 24090 0 RN 328 2459 s B2 A 9%
K. fEHEREFEAEER 0s, B REEH
XFZG A AN A R SR 2 BRI, PEAMAR R A
VRIS, G Is 23 ANTE T O U S R 254
A S AN B o I MR A 2 e, B A
KT I 38 A A S 5 24 ) I N 22 TR ) R R R L
. LCLs¥5 T 40 & B itk EL 20, A% i 2 J2 IR 28 1 ol
FA8 R, K LCLs#EAT I 25955 R 4H 2t 98 L 42 4iE B
N 230 S SRR — Rt e TR, 58 LI PR
IREAEAAH L, LCLs4 sl A& HFEARE R, 7]
DA7E 56 22 AN AT N S 4 BROR 117 225 DR o N 2 ] 43
BIHAR O] LA PRS2 40 M2k
DI R T AN SGAUE R 4. & T LCLs AR HE R 4H =il
& 7 152 Bk 4 BT (genome  wide association study,
GWAS) 1] DA AN R 1) 5 1) 245 47 e I 4 143 3 22 18]
AR, PRITFIHE IR 25 W55 5 08 58 R 0 40 - Al

(2) AT RIPTMIE 2 s e pnid. PUMsE 2R
I B A A 7 DAAE 32 A T A48 FH R 4 R AR K
PRGN 548 5 259 Je R 2 T R R I, BRI
LK T2 2 J R A B4R 4 i 2R A% (somatic muta-
tions)Z= M Z5 W7 3%, (H K E IR LA SRR B AR B
Z78 5 (germline variants)[FIFE 2> 5200t I8 259097 7L,
FEA T Re LU AR R A R A, R A R
2GR R A 2, IR PR R SRR S R AT AR I RN 4
T B3 R BR B i 29097 30, I e oK PR FE i AR
2591y B AT R AE .

REAFAE R 21 AR IA 22 e 1 T Bl — Be 2 ) i is
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B LE 7K AR AL bR At i rh Rk A = 55 R B 1, LCLsAR Y
TERIAGN T RA . R T R I 0 o 751 Ak
Z YU 2P R R 4 AR A, B — R A R
UnAE R AT 7, Wheelers A 712E2013 48 sk 45
608PRLCLsAN AR Y 3L X #83:3000 75 4N SNPsA. 4
AT I FIGWASHIF 7T, 43 i ies 2 5140 Hil 77 72 AN [
NHBER RN 22 R AR IR R, KIMNBASH
KRTI16P25y 5 5 -REFIGEA (P 5 PEAR OCHR, FEift—2b
WFSZBCL2, GSTMI1, GSTT1, ERCC2RIERCC6ILA
A S S A TR SONE I  SRIEG. eAbh, R ST IR
LCLsH Y o 52 % M GMTHE R Y SNP 5 5 554 e 24
BRI,  FKBPS53RIA K55 B 438 it 5 44 o 25 11
KBRS WER N SUE 680k Sk B T A JE K 4 11 %)
(1000 Genomes Project)[{JLCLs, K i & i1k |
GWASHIZERIRIE M, 7%, R 544FFDA(U.S.
Food and Drug Administration) Lk (1) 5 W4T 259
NVEE DI C I RER, 45 RRINQOTHH [{ISNP
rs1800566 2 75 1 ] 38 ik 5 e 5 [R] (1) 2k F1 2 1RV
PE, BET 2 5 WL 259 I SAE 5l %, 5 =k
—hh e, MhEEE, DREEERELE
KA S5 DLBUIE 2450 (VI 24 14 R B8 3 790 2 s s 1
PIAH G, AR iR 5 29800 7 B8 . 1 98 3R B
LCLs ] A T §ifi 126 F1 & 30 265 9 W IR0 4 i R0 1) 26 4 2
Frica

(3) HTRIMPLC MR Z4YE L Frid. LCLs
HRAEAE A AR [ B AR S B AR R R DIREEH, 1X & LCLs
AT R IAL A T A, B FCIE B AR YT 2
244 400 o) L T A A R P AR O B A SR TR 1
SREBF 238 & 1) i 73 AR B 32 A LDLRAZAE T LCLs H1;
BEAh, AT 254N e A%Ah YT T S ELCLs4H g py JH [
AR, I 5l EHMGCRMHADSREBF2¥EFL R ) B35
W, 4, LCLs*HLDLRYNMZ i [ FKIEH N H5S
LDL 1 #Jis & A APOB /A1 %" i FILCLsI
GWAS /T K BIM YLIP%: 5E R 5 5 A yT 2R 259011
LDL-C BPEARSE, 3@ LCLsFIiA G/ #r &K K AE S
BRNARP1-13D10.255:4ih 7T 2R 25415 S L N % W %
155 RN ATT SR 25 ) SLAFAEAR SPE.

LCLs W] [A] I 2 kst 48 7 . RNAFIEE B AL R
IR FOGH L 3R 2 =AY B AS B S R 2 ) I R B
W5 A 480FK LCLs40 i, KILRHOARE—A T
AR TT 2R 25938 N FE R, S5 LCLsHtHA ILDL-C/K P4
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REE. L b DN AR e S AN R R R SR ER T, #8756
A5 AT A P R SR Ik 1 2 ik K IR 7 1 (dif-
ferential expression quantitative trait loci, expression
quantitative trait loci, eQTL)FN2E 5 F ik F & HARAL 5
(differential expression quantitative trait loci, deQTL), &
S5 M JUL T AR 4 R Sk B G A T 384 728 5 7 S5 R ] i
FIMLARIE, Heab, 1% B AE Bt J 9 AR R, 3 25995 T
BRI AT 1534 JE % 56 [ A I LCLsRNA-seq(RNA
sequencing) ¥, #E— P HiE TBC1D4, 0AS1, GLUL%
15/ K 1) B B cis-deQTL, AT 2 A S
TSR 2 Im PR AL RIAR OC, I AE N A8 BN Hh BAT
Thge, BIa e B8 A A0 TR AT 25 0 s
55, UM I LGRS 2 Fib Az BB RS T K 3%
e,

LCLs7E JIH [i] 5 24 ) 2 R 4L A)T 75 80 H vh i A7 — 2%
JIRRTE, BAELCLsF AMEAES 5AHTT RGBS A
WISLCOIBIREIZ R MG, WCYP3A4FICYP345, X
AFLCLs A& S0 UM T R 25M M 2548380 Ja2; tEAh
LCLs RN3RIXAPOB ARHHBRAE B, RIEARE 7>
AN S APOBJIF £ 11 45 B 70 T4 B HEL [aa] I o A A
Heitt. B4, 250 LCLsA M #1E FH A2 i 7T i 52 2
EBV 10 40 i i e AL R B FE . R4S A X 2L R BR 12,
LCLs CL IR B 52 A 7T S8 25 W 5 R 4 2 0F 78 vh A A
A AR, T P R g I P A T R A A S
MM ZE S, TR0 S5 AT 288 24 1) 5 7 400 R s PR
HIRFIEALFRC, TPl 28 5 1 Dh RE SR AL AR
AL THA.

(4) MTZRiiRm 2 Yisk. M LCLsAA &
Zy A T 3R A5 A0 AT TG R B A R o, G A
mtDNA R [} LCLs I LLZEAH M K~ b7k A DR 5 H A=
YRtk CIRHEBIEAE BT A bR 258 b, AR K—
N A E Y. I LCLsAE N EbL A 1) 2
Yoo e R R B A BRI s, S I A 4 A Y
AT LUK i R AR 2570 K I B R AN HERAE. - Chin
S NMBEFAEAmDNA £ 548 [ 7K 4 1 itk L B4
N AR, CAPHAl A A R SRR T LC L FE R A 5 P
BN 525 RIRE )1, SR ERAE N — R BEQ(CoQ)
ML, WA MT-NDI m.3460G>AR & HMT-
ND4 m.11778G>A %32 [f] Leberidt £ 11 A1 1 £ 9 42
(Leber’s hereditary optic neuropathy, LHON) &3 ki
LCLs &AL FFIE RE /1, (B AE AT MT-ATP6 m.8993T>G%Z

T B Leighops 400 v U R 0082 2R B %Y, GNE-
79157 —FhE & 2 R 1 E K2 (leucine-rich re-
peat kinase 2, LRRK2)#M#l 7], v] ME R 504 A%0%
FISCIILRRK2 p.G2019S %748 5 2 (1) £k ki A DN AT
P31 X e g B W4 mt DN A S8 A8 B 35 SR VR Y
LCLs A e X [F]— 25902 P AN [F) O SO, 3B 7Rk
EL R4 M A Sy 208 R A% 245 ) 7 12 4 B S 28 P v /AN 1.

(5) M TREAPUATTF. FHIREE 7 K INLCLs
AR BRI YRS R EE ), WO T 40
(CTL) AT B0 40 i e e, TEAHINRE . il 2 Py
FOA MR AT R ORFEER. BT LT T EBV
BRNFIE = IHS e ELCLs K B, IXSUEBVE{LITB
TR ES A T AR 9 A R B i B 48l (antigen-present-
ing cells, APC)JUH Z7EHE M EBVHLE I 16T
HEERNANME. bAh, LCLsAIRIEF & ikt £
FEVE, AR B SRR it et E
(IHLAZE PR 2R Y8 RS 1) ez 4 i #4 6l, HLCLsHA
8 e 22 BT (cancer-testis Antigen, CTA)RIWETE
i, B R RIILCLsH B A5 CTAR K SSX4,
GAGE, SSXIEHIFKIE, REXLEIREELCLsH ERIL
KPR, (EH FHDNA 38 5% 5 il 1 901 57 2 5 41 2
1 5t 22 T 40 o ) B A 6 FH 1T Y2 35 1S N CTA R Rk
MITHELCLs BEW5 S CTAKE S IE TR M SN, H k]
DA, CTAZJE K3k 7E LCLs 40 i K 5% 55 1) (i A
SE MRS LC Lis il Ay 1L YR fie 988 AR S 498 e 52 AL Bt i 92
B R

LCLsit) 2 Fl T N s B pL il %, TR
FEBVEAL NHICZ BN, BRI i 5k 2 Fh A% Ge i Ji
PRI B o B R ORI LA, B I PTS ARS IR B
&, HCV., HEALE MRS R Byt thah, £
G IRia T, 0T BT LLIRTS HIRh-PUE DIFIRE
SR,

(6) FH Tl 45 175 3 1t 2 The T4 M FHORS E 2= 24 B
Ji. LCLsE A PuEA K nrar2d. AszA PRA: 6y
P fh1) S5 A, P RR SR IR & [R5 i N 284 i &, 2
e e A ) B 2 A3 AR 22 7 TV AT R L FH () B itk b )
FENCIEA |, @it 5 S 2 A8 T4 fi(induced pluripotent
stem cells, iPSCs)HIZE K 2 555 AR LCLs i LA 51
%2 N AU AT S, Horp— AN H 12 S
il 4% FLAT SR Se WAL AR (A0 IR R, 3T AE O & 2R
MUERFN 25 0k e S UST Fe 58 ATHT . HERRT R G 1T)
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I, XA AR B 2= PR A R 7 TR, ol
BALRIE T . MEI2YT . AR SR R 2
GISER

A P AE R AN i 8 FR AN L CLs 5 Bh T A AT T 58
AL T NZRAFAE 2. SR, 1R RAE 2 KRR LR
ST HL R ER AR A R e R B G, TR
LCLsTE 4 I EBVEL AL FIAL AR K 77 b 1] 8 5 B4 4s
SRS PR AL 1 F 2% LCLs EL A5 8 i 4 FH 40 i 43
175 RN G e A B 0 1, iPSC RS R —
FhEARTTIE, LCLsAE E IR M2 LI 5T 75 IDNA, 1
— 5 HARIR A PR EF R AL Fase e, T EL, HR i 4
i, EREFEHERNA, FHITRAEVE 40 _Fdk 4T 1 o RE
Fo. SRS 6N PRI B LCLsES F- 4 B
YuFENIPSC, KU gLt e £ T ELCLs AR 1
SRR EE RIS, LCLsR A iPSCHI &rd it ih 1
BT 654 #7955 B35 I LCLs A7 2EiPSCs(LiPSCs) (I
Fu#K B, LiPSCsHLCLs4HMuAH L, A2 g i
SHI A BE 2R, JFHLIPSCst] Lldid 8 B
PR L ERFE TR (ANS TR A N TR 4 T, BoR
5 AT 440 M5 5 10 2 DhRE T 4 i (dermal  fibro-
blast-induced pluripotent stem cells, DF-iPSCs)AHEAAY
WA R, FLYLCLs A RiPSCHBEMMZ R 5
P9 B K TR, LCLsA7ifk e n] AR A2 iiPSC RISk
TR F) A BRI R,

KEWAREY, LCLs/RILHHAEF S LA T4
T 1), LCLs AT &3 155 S I 78 (% B 41 M 11 32 (R 21
FRIEMIRTHE , TR 4k v 2 468 7710 T 40
Ja3%% Barrett A7 37 5 FLCLs % SiPSCs It &
RO, WEWALCLsRIF JiPSCs R B H 5 il 41 4 4 ity
RIF AIIPSCsAH [RIIHRFAE, 7EOR B H AR R [F] I, 3%
W IEF M ZaetE, JEA5 TN E = Fc 24
Ja2KM. Choi%s NP7 T 9t 30— HAiF S % T LCLs Y
iPSCs A K AEEBVAH R R B S, tHAR/EIPSCsH
T ) S 55 75 2R (A 94, Fujimoris AR I A
P SK [ i B A 44 R85 5 PARK 298 7% B8 35 IILCLs 70
BErREESLIPSCs, H Al /b NIhResi & on, RIS
2 JB B ET 24 240 75 5 AP S CsARBLEG L 1 4 s 25
A IR LT A CRIEILCLs, @i SN
iPSCs, MM AT IF @ #E 4745 52 2 2 Hp (R BUm AL F 7.

AR T FURSHEE 8 W R A AR T B4 A
5 WA T VE A DR AR, a0 g R FARFEA, (H2&
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BB I FUAh, O LIRS R AR R A,
AN AMENSTT IR, IR LR RGP
TIPS, 22RO IR, T HLAN AR
T T IR W R A AT EZE N E 5%
Wi, iPSCHILCLsAZ 55 7 WL A PR P &7 24 i Sk s R 240 i
B, LCLs 5 NiPSCHTA It ol bt, HA rRani
KA, ZribEetE, AT, 205, Bafsiik
PEEESRAR, A KRR ASIREAR, K0 s/
fHF T S %%, MAEA s U b ScEkikiE. Rk, R
LCLsHA 5SS IR Z 040 i REGPSCHT A M4
TEREA I S ANR], {HLCLsf B — e J5 44 T A fr 2
SR ARFAE AN RIE BERFAE, 3SR LA TP R G0
WA, HEA. RBEMZY BV ICY)
SERF SO, AR, B ERELCLs T T4 s S
ZHRETAMMIGPSC), 1M iPSC AT F 6k i 4 2%
R FHLHIBFFE. LCLs 5 AiPSCHE 55 UL WiChar-
cot-Marie-ToothJ (Charcot-Marie-Tooth disease type 1B,
CMTIB), VLRZWMRCYPRK ZEMNFESZRET
Y (hiPSC) Z 14 SRV 55 P 45 DL R T g 1621,

LCLsZiPSC 5 4 2 250 % ] d i 77 vE 4 15 BA
AR E, Blinfd F&RiA0CT3/4, SOX2, KLF4, L-
MYC, LIN28, /)2 Befs s H-1p53DDI BRI A B
WAL ERFEN R, FTSEEL100% ) EmFERCR, I HAE
B EIIPSCHE A 5 N KESCHEH AL 4 3 A1 3 fe 45
AE ) BT oriP/EBNA-1 4 B A1 75 85 42K f) v 2 Lt 2
— PP R IR R A3 7, P DO LCLs A Rt 4
SiPSC®! i F Ak [lICRISPRIET (CRISPR  activa-
tion, CRISPRa)#ik P ¥ 1 £ BE 1k R 1T LAy i
W) R, A AN ) R 2 DR 4 T AR T ATu R R R
miR-302/3674E K A A 325 {8 ] CRISPRaXf A4 i)
AT E R 2 R E g i

2.4 B RK AR 0 AT R PN G

LCLs4H g AT F| i LCRISPR/Cas9 % 4{ 8 PE & 4t
(prime editing system) Af3 15 K 448 H R XTLCLs
A AT S R PR B DR RN, T8 5 N s R 2 A
R AL AR, WS LR e B R D RE N R
PRI I, TR R TR TR S AL R
I3 (R R ML RO A VR IT 751, LCLsFN: N g £ A
] CAIEAT 259 35 R 2H 40 PR ASS L (gt 7, 3 sk o A
I B L B AR OCIE R [M gmtl, S A 2 B
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B HEAT ORI, LSRR U A 24 W0 (1 SR A i 24
PE. SEER S 2, LCLsESZIN IS FH 1Btk B2 40
i A SRR 4 AN AR IO LA AR, AT AR 3ok 356 K] 4
SN R FE L SN, TR S 2 ThAEdM, EA M
IR E G B B R ) L A 2H 24 it S AR 1 B g RN B T
73, RIAELCLsHH 2 i FE kb T F i 5 A ks
SHTHRA A ERTT %, AR kT
HHEEENE L.

B AT ARG 2 B 5T B R B S T LCLs#4 £ 4
MRS b, I 26 DR g 4 4 R B AT LLZELCLs | JF
FEEBVEUHEHLH] 78, EBVIE G 4t FL95% /I %,
FEN, SEFER20770 N FEMEMIRA D, 5%
) AR 5% 94k TR ) R g (R Y (HEBV i &
Btk EL 40 i B Lo A o2 4 25, Mass NPIR
CRISPR/Cas9 R Zith it AT 4 FL R AH D Re sk i A, iR
HIXTEBV B GYL CLs 20 M A= K AN AR A7 28 o0 B (1) 1 32
W IR 7, NEBL 15 EAH BLE R HOmE S SR w98, IF
558 TJF] 5 T ] o R A 11 7 A N S R e E I AT
HH R

LCLs B A KRt Aa e L R AP R RE 25, AT LA
A g 35 RIS A S AFF 58 P bR i 4% S A il 4. Zhou%%:
NVIH I CRISPR-Cas9Fi A, #ELCLs4H A 5 [f1 5] A
TE o~ Hit B I OB SR B AR R BB, £ 4 48 1)k
B BREEH 2R P4 Sy 32 DRI W 940 o v I 42 4 6

FELCLsFE Al bk A7 35 PF g 45 (1) B R A7 7F — 2
Bell 4 ik e, Btk &8 % B T AR 2 A 5
EEYL T E ARG Y, TR A A9 2 R i 2 S 7 R (R
Ferk B R ER B A N AT B . bk R sR 4
L P L 95 20 P 400 L R 0 A R o X R e 1 4
Fi. 3 3 3o A 3 7 R TR B A I O
W S A7 AR A % A DA Rk BE AORE FE RO 1T 1)
FEUTO1 T R R AR U S 2 B R KN B B
iR sem ™, CanoyZs AN A 4040 L B 57

S5 3k

S P AT A R B e A I f) R 94 JEE AR 0 R
SIS L0 T9% e YL RIS 8% TG M2 . Tiange NP
)52 368 3o I A A 5 15 4 20 R AR Tk sgRN As ) A Bl A 4%
i, ACIEEBVH AL #1317 CRISPR/Cas9%w i 1) 77 1%,
T RIEANZ A AR N AR LCLsh B
LR AT E S M, XL T RN LCLs 3k /7 3
PR 23w e SIE B AR BOR MBS, A8 LCLs 5 36 PR 4 B 45 S ot ¢
Rigs& BAESET PRI,

3 H4i5RY

B NSRIEDN AT FUA W 5| R BOR JE, R
APEER AR A S H s 2 B E A, SRR,
I Py 150t T N 3% BRI OR4 5 0T R T 90 3 Sk o
N, FERZ EMREA o, NIRRT BK )
L. MWIEIRE R ORFFE AL RFIEFIDNA L RNAK
J&, s B AR AT (Biobank) A, AL
P o # i A S BEE R R EE R, AR
BRI 2 0 2R 3R (AN [R] RO A (g A 5 S A 0
B X 2 AT SR A RO R XA
ST B B EOR AR b, 200 PR R e T
FENRE BT, L K R AR AL R
BEATIRA I T,

(B 37N SRR A 20 2 3o B AR R it 75— SE 1)
FOR, ZOR B & 4R TAE N AR @ AL, i
A TR SR PR B, DR A — et AR A
DRI BAh, KA RAEW T AR — LR R A,
WA TE A O AL AR TS

H R AS 7] B 7K A2 4 7 P 20 22 46K O [ 9 BT
FITRUR % B e S i — L B R AR 21 L PR 2 AU DN A,
HE AR BB R AR IR RIR, R E &
I 0 AR A 2 RN I, o AN [ R Ak A
90 L P2 A A R 5 O I 9+ R A BE R A

1 ChulY,XulJJ, FuS B, etal. The establishment of immortal cell bank of Chinese nation (in Chinese). Int J Genet, 2008, 31: 8-25 [#4 354, 124
i, AN, 85 T RBK ARG R PR K L. R BRagt A% 22 2% 5K, 2008, 31: 8-25]

2 Huang X Y, Liu A, Yu Y, et al. Establishment and preservation of ten national immortal cell lines in China (in Chinese). Hereditas, 2002, 24: 643—
645 [F/N X, X, THg, % o F 104 Rk A4 R I BT S50/ 47. 4%, 2002, 24: 643-645]

3 Xu CF and Duan Z Y. A supporting role of Chinese National Immortalized Cell Bank in life science research (in Chinese). Hereditas, 2017, 39:

997



W RS o [ AN [R] E 4 7K A 4 P P 222 S AN P

14
15

16

20
21

22

23
24

25

26

27

28

29

30

31

998

75-86 [VFER, Bry-IH. b e BB A 4 P A2 2 A B2 B FE i (K SCHEAR AL 38 A%, 2017, 39: 75-86]

Cann H M, de Toma C, Cazes L, et al. A human genome diversity cell line panel. Science, 2002, 296: 261-262

Su B, Xiao J, Underhill P, et al. Y-chromosome evidence for a northward migration of modern humans into eastern Asia during the last ice Age.
Am J Hum Genet, 1999, 65: 1718-1724

Qian Y, Qian B, Su B, et al. Multiple origins of Tibetan Y chromosomes. Hum Genet, 2000, 106: 453—454

Su B, Jin L, Underhill P, et al. Polynesian origins: insights from the Y chromosome. Proc Natl Acad Sci USA, 2000, 97: 8225-8228

Yang Z, Chen H, Lu Y, et al. Genetic evidence of tri-genealogy hypothesis on the origin of ethnic minorities in Yunnan. BMC Biol, 2022, 20: 166
Gao Y, Yang X, Chen H, et al. A pangenome reference of 36 Chinese populations. Nature, 2023, 619: 112-121

Chu J Y. The establishment of immortal cell bank of Chinese nation—theory and practice (in Chinese). Shanghai: Shanghai Scientific &
Technical Publishers, 2009 [# 54 4. HHAHERM/K AP EE S BB G 9. HilRh R AL, 2009]

Miller G, Lipman M. Release of infectious Epstein-Barr virus by transformed marmoset leukocytes. Proc Natl Acad Sci USA, 1973, 70: 190-194
Neitzel H. A routine method for the establishment of permanent growing lymphoblastoid cell lines. Hum Genet, 1986, 73: 320-326

Lu J H. Mycoplasma infective in cell culture and its detection technique Medical biologics. Beijing: People’s Medical Publishing House, 1995
[P HRL. A 35 77 % S A S AR BOR = 22 AR i 272, B AR AR Hi AR, 1995]

Uphoff C C, Drexler H G. Detection of mycoplasma contamination in cell cultures. CP Mol Biol, 2014, 106

Mohyuddin A, Ayub Q, Siddiqi S, et al. Genetic instability in EBV-transformed lymphoblastoid cell lines. Biochim Biophys Acta Gen Subj,
2004, 1670: 81-83

Shirley M D, Baugher J D, Stevens E L, et al. Chromosomal variation in lymphoblastoid cell lines. Hum Mutat, 2012, 33: 1075-1086

LiY H, Huang X Q, Lin K Q, et al. Study on long-term genetic stability of immortal cell line established by EB virus transformed B lymphocytes.
Chin J Med genet, 2008, 25: 276-279 [Z5 i, #/N3E, Mo, 5. EBR B35 4L Bibk (240 i 22 7 A 7K 2 40 M kKB4 A A% e o P IR T
PR iR 44, 2008, 25: 276-279]

Kataoka H, Tahara H, Watanabe T, et al. Immortalization of immunologically committed Epstein-Barr virus-transformed human B-
lymphoblastoid cell lines accompanied by a strong telomerase activity. Differ, 1998, 62: 203-211

Sugimoto M, Tahara H, Ide T, et al. Steps involved in immortalization and tumorigenesis in human B-lymphoblastoid cell lines transformed by
Epstein-Barr virus. Cancer Res, 2004, 64: 3361-3364

Abdulla M A, Ahmed I, Assawamakin A, et al. Mapping human genetic diversity in Asia. Science, 2009, 326: 1541-1545

LiJ Z, Absher D M, Tang H, et al. Worldwide human relationships inferred from genome-wide patterns of variation. Science, 2008, 319: 1100—
1104

Jakobsson M, Scholz S W, Scheet P, et al. Genotype, haplotype and copy-number variation in worldwide human populations. Nature, 2008, 451:
998-1003

Tong P, Prendergast J G, Lohan A J, et al. Sequencing and analysis of an Irish human genome. Genome Biol, 2010, 11: R91

Aggarwal S, Gheware A, Agrawal A, et al. Combined genetic effects of EGLN1 and VWF modulate thrombotic outcome in hypoxia revealed by
Ayurgenomics approach. J Transl Med, 2015, 13: 1

JiL, Wu D, Xie H, et al. Ambient temperature is a strong selective factor influencing human development and immunity. Genom Proteom Biolnf,
2020, 18: 489-500

Bosch Fusté E, Laayouni H, Morcillo Suarez C, et al. Decay of linkage disequilibrium within genes across HGDP-CEPH human samples: most
population isolates do not show increased LD. BMC Genom. 2009 10: 338

Conrad D F, Jakobsson M, Coop G, et al. A worldwide survey of haplotype variation and linkage disequilibrium in the human genome. Nat
Genet, 2006, 38: 1251-1260

Huyghe J R, Fransen E, Hannula S, et al. A genome-wide analysis of population structure in the Finnish Saami with implications for genetic
association studies. Eur J Hum Genet, 2011, 19: 347-352

Holmes LV, Strain L, Staniforth S J, et al. Determining the population frequency of the CFHR3/CFHR1 deletion at 1q32. PLoS ONE, 2013, 8:
€60352

Colobran R, Comas D, Faner R, et al. Population structure in copy number variation and SNPs in the CCL4L chemokine gene. Genes Immun,
2008, 9: 279-288

Ghahramani Seno M M, Kwan B Y, Lee-Ng K K M, et al. Human PTCHD3 nulls: rare copy number and sequence variants suggest a non-


https://doi.org/10.1126/science.296.5566.261b
https://doi.org/10.1086/302680
https://doi.org/10.1007/s004390000259
https://doi.org/10.1073/pnas.97.15.8225
https://doi.org/10.1186/s12915-022-01367-3
https://doi.org/10.1038/s41586-023-06173-7
https://doi.org/10.1073/pnas.70.1.190
https://doi.org/10.1007/BF00279094
https://doi.org/10.1002/0471142727.mb2804s106
https://doi.org/10.1016/j.bbagen.2003.10.014
https://doi.org/10.1002/humu.22062
https://doi.org/10.1046/j.1432-0436.1998.6240203.x
https://doi.org/10.1158/0008-5472.CAN-04-0079
https://doi.org/10.1126/science.1177074
https://doi.org/10.1126/science.1153717
https://doi.org/10.1038/nature06742
https://doi.org/10.1186/gb-2010-11-9-r91
https://doi.org/10.1186/s12967-015-0542-9
https://doi.org/10.1016/j.gpb.2019.11.009
https://doi.org/10.1038/ng1911
https://doi.org/10.1038/ng1911
https://doi.org/10.1038/ejhg.2010.179
https://doi.org/10.1371/journal.pone.0060352
https://doi.org/10.1038/gene.2008.15

PEBNE: ARl 2024 E 54 % o6

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

essential gene. BMC Med Genet, 2011, 12: 1-9

Guinan K J. Worldwide distribution of type II diabetes-associated TCF7L2 SNPs: evidence for stratification in Europe. Biochem Genet, 2012, 50:
159-179

Lopez Herraez D, Bauchet M, Tang K, et al. Genetic variation and recent positive selection in worldwide human populations: evidence from
nearly 1 million SNPs. PLoS ONE, 2009, 4: ¢7888

Patillon B, Luisi P, Blanche H, et al. Positive selection in the chromosome 16 VKORCI genomic region has contributed to the variability of
anticoagulant response in humans. PLoS ONE, 2012, 7: 53049

Huang L, Chu Y, Huang X, et al. Association between gene polymorphisms of voltage-dependent Ca”" channels and hypertension in the Dai
people of China: a case-control study. BMC Med Genet, 2020, 21: 44

Sun H, Liu H, Huang K, et al. B-globin gene cluster haplotypes in ethnic minority populations of southwest China. Sci Rep, 2017, 7: 42909
Sun H, Yang Z Q, Liu S H, et al. Validation of the correlation between three GWAS positive transcription factor genes and hypertension in Dai
and Mongolian populations in China (in Chinese). Chin J Birth Health Heredity, 2014, 22: 15-19 [#)i, B3PS, XUGF4%, 2. o [ @k & 5 ik
TR HH 3N GWASBH P 3% 57 PR 7 25 [R5 v MU TR AR DG MR I BRAE R 7. R AR S st fe 2 &, 2014, 22: 15-19]

Sun H, Yang Z Q, Wang X Y, et al. Validation of 9 SNPS positive for hypertension in East Asian population in Dai and Mongolian population in
China (in Chinese). Chin J Birth Health Heredity, 2014, 22: 8—13 [#hi, IR, TF5 =, 6. ZR WA+ & 1L GWASFH 9 SNPFE  [H
W B S AR I SRAUERE 7. T ERAE SaE 4 3 2014, 22: 8-13]

Zhang L, Li W, Weng Y, et al. A novel splice site variant in the POPDC3 causes autosomal recessive limb-girdle muscular dystrophy type 26.
Clin Genet, 2022, 102: 345-349

Lacerda J F, Ladanyi M, Louie D C, et al. Human Epstein-Barr virus (EBV)-specific cytotoxic T lymphocytes home preferentially to and induce
selective regressions of autologous EBV-induced B cell lymphoproliferations in xenografted C.B-17 scid/scid mice. J Exp Med, 1996, 183: 1215—
1228

Xiang Z, Liu Y, Zheng J, et al. Targeted activation of human Vy9V32-T cells controls Epstein-Barr virus-induced B cell lymphoproliferative
disease. Cancer Cell, 2014, 26: 565-576

MaY J, Walsh M J, Bernhardt K, et al. CRISPR/Cas9 Screens reveal Epstein-Barr Virus-transformed B cell host dependency factors. Cell Host
Microbe, 2017, 21: 580-591.¢7

Lai J, Tan W J, Too C T, et al. Targeting Epstein-Barr virus-transformed B lymphoblastoid cells using antibodies with T-cell receptor-like
specificities. Blood, 2016, 128: 1396-1407

Wieland L, Schwarz T, Engel K, et al. Epstein-Barr virus-induced genes and endogenous retroviruses in immortalized B cells from patients with
multiple sclerosis. Cells, 2022, 11: 3619

Numasaki M, Fukuoka Y, Kudo T, et al. A novel human monoclonal antibody, TONO-1, reactive with T-lymphocytic leukemia cells. Intl J
Cancer, 1995, 62: 42-47

Sasaki T, Muryoi T, Sekiguchi Y, et al. Monoclonal human anti-DNA antibodies from EB virus-transformed lymphocytes of systemic lupus
erythematosus (SLE) patients. J Clin Immunol, 1985, 5: 246-253

Wheeler H E, Gamazon E R, Stark A L, et al. Genome-wide meta-analysis identifies variants associated with platinating agent susceptibility
across populations. Pharmacogenomics J, 2013, 13: 35-43

Akhtari F S, Green A J, Small G W, et al. High-throughput screening and genome-wide analyses of 44 anticancer drugs in the 1000 Genomes cell
lines reveals an association of the NQO1 gene with the response of multiple anticancer drugs. PLoS Genet, 2021, 17: ¢1009732

Theusch E, Kim K, Stevens K, et al. Statin-induced expression change of INSIG1 in lymphoblastoid cell lines correlates with plasma triglyceride
statin response in a sex-specific manner. Pharmacogenomics J, 2017, 17: 222-229

Mangravite L M, Engelhardt B E, Medina M W, et al. A statin-dependent QTL for GATM expression is associated with statin-induced myopathy.
Nature, 2013, 502: 377-380

Chin R M, Panavas T, Brown J M, et al. Patient-derived lymphoblastoid cell lines harboring mitochondrial DNA mutations as tool for small
molecule drug discovery. BMC Res Notes, 2018, 11: 205

Theusch E, Chen Y D I, Rotter J I, et al. Genetic variants modulate gene expression statin response in human lymphoblastoid cell lines. BMC
Genomics, 2020, 21: 1-8

Howlett E H, Jensen N, Belmonte F, et al. LRRK2 G2019S-induced mitochondrial DNA damage is LRRK2 kinase dependent and inhibition

999


https://doi.org/10.1186/1471-2350-12-45
https://doi.org/10.1007/s10528-011-9456-2
https://doi.org/10.1186/s12881-020-0982-9
https://doi.org/10.1038/srep42909
https://doi.org/10.1111/cge.14192
https://doi.org/10.1084/jem.183.3.1215
https://doi.org/10.1016/j.ccr.2014.07.026
https://doi.org/10.1016/j.chom.2017.04.005
https://doi.org/10.1016/j.chom.2017.04.005
https://doi.org/10.1182/blood-2016-03-707836
https://doi.org/10.3390/cells11223619
https://doi.org/10.1002/ijc.2910620110
https://doi.org/10.1002/ijc.2910620110
https://doi.org/10.1007/BF00929459
https://doi.org/10.1038/tpj.2011.38
https://doi.org/10.1038/tpj.2016.12
https://doi.org/10.1038/nature12508
https://doi.org/10.1186/s13104-018-3297-6
https://doi.org/10.1186/s12864-020-06966-4
https://doi.org/10.1186/s12864-020-06966-4

W RS o [ AN [R] E 4 7K A 4 P P 222 S AN P

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

restores mtDNA integrity in Parkinson’s disease. Hum Mol Genet, 2017, 26: 4340-4351

Neumann F, Kaddu-Mulindwa D, Widmann T, et al. EBV-transformed lymphoblastoid cell lines as vaccines against cancer testis antigen-positive
tumors. Cancer Immunol Immunother, 2013, 62: 1211-1222

Thomas S M, Kagan C, Pavlovic B J, et al. Reprogramming LCLs to iPSCs results in recovery of donor-specific gene expression signature. PLoS
Genet, 2015, 11: 1005216

Fujimori K, Tezuka T, Ishiura H, et al. Modeling neurological diseases with induced pluripotent cells reprogrammed from immortalized
lymphoblastoid cell lines. Mol Brain, 2016, 9: 1-4

Barrett R, Ornelas L, Yeager N, et al. Reliable generation of induced pluripotent stem cells from human lymphoblastoid cell lines. Stem Cells
Transl Med, 2014, 3: 1429-1434

Bueno C, Sardina J L, Di Stefano B, et al. Reprogramming human B cells into induced pluripotent stem cells and its enhancement by C/EBPo.
Leukemia, 2016, 30: 674—682

Choi S M, Liu H, Chaudhari P, et al. Reprogramming of EBV-immortalized B-lymphocyte cell lines into induced pluripotent stem cells. Blood,
2011, 118: 1801-1805

Rajesh D, Dickerson S J, Yu J, et al. Human lymphoblastoid B-cell lines reprogrammed to EBV-free induced pluripotent stem cells. Blood, 2011,
118: 1797-1800

Gurwitz D. Human iPSC-derived neurons and lymphoblastoid cells for personalized medicine research in neuropsychiatric disorders. Dialogues
Clin Neurosci, 2016, 18: 267-276

Lee J, Woo D H, Park H J, et al. Human induced pluripotent stem cell line with cytochrome P450 enzyme polymorphism (CYP2C19*2/
CYP3A5*3C) generated from lymphoblastoid cells. Stem Cell Res, 2018, 27: 34-37

Son D, Kang P J, Yun W, et al. Generation of induced pluripotent stem cell (iPSC) line from Charcot-Marie-Tooth disease patient with MPZ
mutation (CMTI1B). Stem Cell Res, 2017, 24: 5-7

Kumar S, Curran J E, Espinosa E C, et al. Highly efficient induced pluripotent stem cell reprogramming of cryopreserved lymphoblastoid cell
lines. J Biol Methods, 2020, 7: e124

Kumar S, Curran J E, Glahn D C, et al. Utility of lymphoblastoid cell lines for induced pluripotent stem cell generation. Stem Cells Int, 2016,
2016: 1-20

Kim M, Park J, Kim S, et al. Generation of induced pluripotent stem cells from lymphoblastoid cell lines by electroporation of episomal vectors.
Int J Stem Cells, 2023, 16: 3643

Sokka J, Yoshihara M, Kvist J, et al. CRISPR activation enables high-fidelity reprogramming into human pluripotent stem cells. Stem Cell Rep,
2022, 17: 413426

Cohen J I, Fauci A S, Varmus H, et al. Epstein-Barr virus: an important vaccine target for cancer prevention. Sci Transl Med, 2011, 3: 107fs107
Lieberman P M. Epstein-Barr virus turns 50. Science, 2014, 343: 1323-1325

Zhou L, Li R, Zhang R, et al. Utilizing CRISPR/Cas9 technology to prepare lymphoblastoid cell lines harboring genetic mutations for generating
quality control materials in genetic testing. Clin Lab Anal, 2020, 34: ¢23256

Meacham J M, Durvasula K, Degertekin F L, et al. Physical methods for intracellular delivery: practical aspects from laboratory use to industrial-
scale processing. SLAS Tech, 2014, 19: 1-18

Zhao N, Qi J, Zeng Z, et al. Transfecting the hard-to-transfect lymphoma/leukemia cells using a simple cationic polymer nanocomplex. J Control
Release, 2012, 159: 104-110

Glover D J, Lipps H J, Jans D A. Towards safe, non-viral therapeutic gene expression in humans. Nat Rev Genet, 2005, 6: 299-310
Kaestner L, Scholz A, Lipp P. Conceptual and technical aspects of transfection and gene delivery. Bioorg Med Chem Lett, 2015, 25: 1171-1176
Kim T K, Eberwine J H. Mammalian cell transfection: the present and the future. Anal Bioanal Chem, 2010, 397: 3173-3178

Mosier D E. Introduction for “Safety considerations for retroviral vectors: a short review”. Appl Biosaf, 2004, 9: 68-75

Chicaybam L, Barcelos C, Peixoto B, et al. An efficient electroporation protocol for the genetic modification of mammalian cells. Front Bioeng
Biotechnol, 2017, 4: 99

Machy P, Lewis F, McMillan L, et al. Gene transfer from targeted liposomes to specific lymphoid cells by electroporation. Proc Natl Acad Sci
USA, 1988, 85: 80278031

Canoy R J, André F, Shmakova A, et al. Easy and robust electrotransfection protocol for efficient ectopic gene expression and genome editing in

1000


https://doi.org/10.1093/hmg/ddx320
https://doi.org/10.1007/s00262-013-1412-z
https://doi.org/10.1186/s13041-016-0267-6
https://doi.org/10.5966/sctm.2014-0121
https://doi.org/10.5966/sctm.2014-0121
https://doi.org/10.1038/leu.2015.294
https://doi.org/10.1182/blood-2011-03-340620
https://doi.org/10.1182/blood-2011-01-332064
https://doi.org/10.31887/DCNS.2016.18.3/dgurwitz
https://doi.org/10.31887/DCNS.2016.18.3/dgurwitz
https://doi.org/10.1016/j.scr.2017.12.014
https://doi.org/10.1016/j.scr.2017.08.002
https://doi.org/10.14440/jbm.2020.296
https://doi.org/10.1155/2016/2349261
https://doi.org/10.15283/ijsc22177
https://doi.org/10.1016/j.stemcr.2021.12.017
https://doi.org/10.1126/scitranslmed.3002878
https://doi.org/10.1126/science.1252786
https://doi.org/10.1002/jcla.23256
https://doi.org/10.1177/2211068213494388
https://doi.org/10.1016/j.jconrel.2012.01.007
https://doi.org/10.1016/j.jconrel.2012.01.007
https://doi.org/10.1038/nrg1577
https://doi.org/10.1016/j.bmcl.2015.01.018
https://doi.org/10.1007/s00216-010-3821-6
https://doi.org/10.1177/153567600400900203
https://doi.org/10.3389/fbioe.2016.00099
https://doi.org/10.3389/fbioe.2016.00099
https://doi.org/10.1073/pnas.85.21.8027
https://doi.org/10.1073/pnas.85.21.8027

PEBNE: ARl 2024 E 54 % o6

human B cells. Gene Ther, 2023, 30: 167-171
80 Jiang S, Wang L W, Walsh M J, et al. CRISPR/Cas9-mediated genome editing in Epstein-Barr virus-transformed lymphoblastoid B-cell lines. CP
Mol Biol, 2018, 121: 12-31

The establishment and applications of the Immortal Cell Banks of
Chinese ethnic groups

YANG ZhaoQing, HUANG XiaoQin, SUN Hao, BIAN Cheng, LIN KeQin & CHU JiaYou
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Kunming 650118, China

Human genetic resources are of great research significance. Different ethnic groups in China have their characteristics in terms of
ethnic origin, settlement, language, culture, and customs. Due to the difference in founder effect, geographical environment and
lifestyle, there are differences in physiological phenotype and disease susceptibility among the Chinese ethnic groups, which provides
rich materials for medical and health research. For more than 20 years, the Immortal Cells Bank of Chinese Ethnic Groups has been
supported by the National Natural Science Foundation of China and by the Ministry of Science and Technology of the People’s
Republic of China. So far the cell bank includes a total of 6126 immortalized cell lines from 49 Chinese ethnic groups, which include
more than 90 Chinese ethnic subgroups. As an important national strategic resource, the Chinese immortal cell bank and the nucleic
acids derived from it provide research materials for the applied researches of genetic structural characteristics, gene variation,
expression and function of the Chinese populations, demonstrating the progress in discoverying drug, vaccines and antibodies, and the
application potential in stem cells research. In summary, the Immortal Cells Bank of Chinese Ethnic Groups has significantly
promoted China’s international exchanges and cooperation on human genetic resources. With the development of advanced
technologies such as high-throughput sequencing and gene editing, it will provide more resources and tools for human life science
research and clinical translation applications.

human genetic resources, ethnic groups, genetic diversity, lymphoblastoid cell bank, disease genes, vaccines and
medicines
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