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LETTER

doi:10.1038/nature 18294

Aberrant PD-LI expression through 3’-UTR
disruption in multiple cancers

Keisuke Kataoka'*, Yuichi Shiraishi®*, Yohei Takeda®*, Seiji Sakata*, Misako Matsumoto?, Seiji Nagano®, Takuya Maeda®,
Yasunobu Nagata', Akira Kitanaka®, Seiya Mizuno’, Hiroko Tanaka®, Kenichi Chiba?, Satoshi Ito”, Yosaku Watatani',

Nobuyuki Kakiuchi!, Hiromichi Suzuki', Tetsuichi Yoshizato', Kenichi Yoshida', Masashi Sanada®, Hidehiro [tonaga®,

Yoshitaka Imaizumi'?, Yasushi Totoki'!, Wataru Munakata'?, Hiromi Nakamura®, Natsuko Hama", Kotaro Shide®, Yoko Kubuki®,
Tomonori Hidaka®, Takuro Kameda®, Kyoko Masuda®, Nagahiro Minato", Koichi Kashiwase'*, Koji [zutsu®,

Akifumi Takaori-Kondo'®, Yasushi Miyazaki'®, Satoru Takahashi’, Tatsuhiro Shibata'>", Hiroshi Kawamoto®,

Yoshiki Akatsuka'®'?, Kazuya Shimoda®, Kengo Takeuchi?, Tsukasa Seya®, Satoru Miyano® & Seishi Ogawa'

CRISPR/Cas9iZZ AT, EMNEBE CRIESN B FEEZYVATHIEL.,
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(Kataoka K. et al. Nature. 2016)
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a b

1 23 FDLT 4 56 7 PD-L1 SV() vs. SV(+)

| Hi | f—z-ytR 300 P<1x10°
ATLO20 ¢ o '

L 2004 m Inversion

ATLOTY  fr——————— < :
ATLO50 T 150 | Trans_locatlon
ATLO34 S) 1 W Deletion
ATLO79 § #16p21.2 04
ATL0B8 ] 1 021 .2 LLLUTELUTELUEECEO T T
ATLO75  — IPD-L1SV(-) |PD-L1SV(+)

== landem duplication « Inversion «= Translocation «= Deletion

ATLIEE I TIEPD-L1EEF D3I UTRIZEHEE THALECFREEREN
FmInt-,

(Kataoka K. et al. Nature. 2016)
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2 b
I _ : Cep | =B .
nversion —I—I—k—— 3.0- —
sgPD-L1 FlorF2 xR 8251 n=3
LoutRY 2520]
WT ' : o7 HEK293T
5 6 7 =g 1o
PCR primers A=>!4=C.© <«=B 7T+ 1.0/
o *&505-
Deletion ; 0-
— L_J';_B Mock F1_F2 R F1xR F2xR
d - e sgPD-LA1
HEK293T sgPD-L1 TGAGCGTGACGGACCATACC Predicted
Mock F1xR F2xR TGAGCGTGACGGACCATACC Observed

- + - + -

._ GFP

Primers A + B

EFEECRIESINT3 UTRDRIEFZHEK293THIfa(ZE

DBEIFEBEAFERINT=,

EDHIE

PD-L1

HEK293T

Mock

0.16%

Cell sorting

ALT=ECA, PD-LI

(Kataoka K. et al. Nature. 2016)
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Insulinl gene (ch19)

CRISPR target
Exonl Exon2
| 5'arm (2025bp) 2A N 3arm [4674bp)
| —— . — |
. 1,702bp |

CRISPR Knock in vector

(Hasegawa Y. et al. Experimental Animals. 2016)
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CRISPR/Cas9 vector for Ins1

-

Knock-in donor fragment

SN ZIns 1 BT FIZXT 9 B IRIK D CRISPR vector&Knock-in
vectord Ao x93 9 5

(Hasegawa Y. et al. Experimental Animals. 2016)
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Stul Scal
5057 bp

Ins1 WT allele exonl _exon2

ATG

|*St~0 p
1 AN

Cre probe*._

Ins1 12AC allele - S - N
! 2025bp “° 1732bp —— % 1674bp ——|
6789 bp
Stul Scal
Cre probe - 6, 789 bp

(Hasegawa Y. et al. Experimental Animals. 2016)
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F1 F1 FO
#6-10 #6-9 #6

Probe Cre

Tg» 19.33

7.74
6.22

4.26
3.47

2.69

KI »

JEFFE »

1.88
1.49

Knock-in + randam integration

(Hasegawa Y. et al. Experimental Animals. 2016)
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2%\'/

109N K)5d [

Rosa GRR L
reporter mouse  eon:

FRT

“

Rt k= >
[ . .
K . .

R gk P AR FF 2 875 tdsRed D FET]

(Hasegawa Y. et al. Experimental Animals. 2016)
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47 36 1 5.5 19 14 33

A B6J 511 410 2.8%
A B6J 481 406 95 90 6 6.7% 55 1.9 14 3.3
© B6J 435 406 60 60 2 3.3% 2.3 1.1 1.0 2.1
h B6J 488 404 94 69 6 8.7% 2.7 1.8 2.0 3.8
c B6J 481 409 71 32 7 15.9% 35 1.8 1.6 3.4
0 B6J 497 443 105 54 8 14.8% o 1.9 0.9 2.8
h B6J 437 382 82 68 3 4.4% 2.0 0.7 0.9 1.6
In B6J 373 339 84 84 5 6.0% 1.7 2.0 1.7 3.7
R B6J 404 346 93 93 0 0.0% 2.0 1.0 1.0 2.0
R B6J 268 246 64 64 2 3.1% 2.0 1.0 1.0 2.0
R B6J 463 406 96 96 10 10.4% 2.8 1.1 1.0 2.1
S B6J 365 322 85 85 3 3.5% 2.2 1.8 1.7 35
R B6J 357 300 63 63 1 1.6% 7.0 1.1 43 5.4
h B6J 455 398 79 64 5 7.8% 25 0.9 1.2 2.1
R B6J 310 272 50 50 2 4.0% 2.7 1.1 1.0 2.1
G B6J 317 280 106 106 2 1.9% 25 1.1 1.0 2.1
G B6J 357 300 96 96 6 6.3% 2.8 2.0 1.1 3.1
R B6J 268 230 68 63 0 0.0% 5.7 1.1 43 5.4
B B6J 332 292 91 76 9 11.8% 14 35 14 49
M B6J 343 290 131 130 4 3.1% 0.8 2.0 2.0 40
C B6J 313 270 81 77 2 2.6% 20 1.4 14 2.8
I B6J 337 284 122 122 3 2.5% 3.6 1.1 1.1 2.2
I B6J 312 265 77 77 4 5.2% 3.8 1.1 1.1 2.2
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Target Gene
——

WT allele % :| [ID lllll
/

NHEJ
Deletion allele
pflox-platform 4|OXP ‘FRT
i‘\ ~ & -~ N A A
‘I |4| |(]| |‘ | Donor plasmid




CRISPR/Cas9lZ&AcKOY™ XN {EHL

R
[ : 8 A

injectio | . __|cKO/screenin|Del/screenin Central arm arm total
Embryo "ransfer |
n : : kb kb
B6J 292 238 66 3.5 1.6 6.8

(Dx330-Left (5 ng/ )

L|] Donor plasmid (10ng/ul) [circled]

N ——)

px330-Right (5 ng/ ul)

1 59 2 3 3.4% 5.1% 1.7

2 B6J | 332 | 253 34 31 2 5 6.5% 16.1% 1.8 1.9 1.9 5.6
3 B6J 425 393 141 141 3 14 2.1% 9.9% 1.4 2.7 1.5 5.6
4 B6J 303 | 292 63 63 3 16 4.8% 25.4% 1.4 3.2 1.1 5.7
5 B6J 239 227 75 74 4 31 5.4% 41.9% 1.3 3.7 1.4 6.4
6 B6J 296 271 137 134 2 48 1.5% 35.8% 1.7 1.3 1.8 4.8
Average |314.5 |279.0 86.0 83.7 | 2.7 19.5 3.9% 22% 1.6 2.7 1.6 5.8
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