i AL G i

Relationship between stromal regulatory T cells and response
to neoadjuvant chemotherapy for locally advanced rectal cancer
(R e A1 LB V69 2 AR AL L O R & WS RVE D Tregd BIFR)

B B AKAE crmaogx)

(Bx - B8]

B ) > 2%k (TILs : tumor infiltrating lymphocytes) (35 EDOPUEEREEZ KT —2LEZ 5N TEY, 4
GRMECTPHREDOHEIZOWTHRESIN TS, L LEEREICBT 2 EHE Y ¥ 285k &b o BRIZo v
TOME IR\ AWITED B, RT3 2 WrEi AL ek o IR /= & BAE 9 R SR 25T 0 5 58 3
ZHLD % S IERUNRBEOIRE L B L Th 22l 22§22 L TH 5,

[(MW®RETTE]

it (NACT : neoadjuvant chemotherapy) % 1T 7212 IZ 3SR DY) B % 1T - 72 R T 47 1 5 iE 516549 %
MG E Lo MHLFAHEO LY A 21k, mFOLFOX6IZHIZ Ty RASHAEROY 13/ 3=y A< 7 &85 L7z TILs
D S5 CIECD3, CD8, FoxP3, CD86, CD206% HIv> T IEi/INE I £ O L3 2 63 2 W AR f 2 5 &
DA BRI D W T HBME L7,

[#&R]

I RERS /N 1Z41.5+188% TH - 720 RECISTTIE. 4THER (723%) APRE &Y. 14ER] (15%) ACRE &2 - 72,
BIEBI (12.3%) 1EXGrade2dBFAIIRNREZ /R L, 24EH (31%) (XGrade3DIRBL AR R IR L7zo LA RN IZ,
RVEGHIE (ST : stromal cell) FHISIZ3B1) B Foxp3bath ) v 7 SEROBIEAMENEET, PRE 7213CR (v XH [OR] 7.69 ;
95%fFHEX ) [CI] 1.96-33.33 ; p <0.01) B & OWGERF %) RGrade2 721% 3 (OR 11.11 : 95%CI 1.37-98.04 ; p=0.02) &
HEICHELTWAZ E 2R LT,

(#&5E]
NACT#H OB UIBRFEGIC BT, (H#EEOSTHIRD Tregliz 13 RIF 2 BRIRN B L OVREAIR) R & B L C
WA ITREMEAVRIR S N7z
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Bromodomain-containing Protein 4 Is

a Favourable Prognostic Factor in Breast Cancer Patients
(7aE F X4 VE 4BRDA B EF ORI L PRINT-TH 5)

WA T B crmeen)

[(BER&EEM]

SEAE, P72 R ORPHER) & U CRERIIEAE R SR TWw b SEEHIIIE Z DA S I EREOW OB P
FICHEG LTWwb EEZ 5N TWA, BITFZEICZT, ?LJ&EE?%%H]H@?-ﬁ—@ALDHl’}%iﬁ%ﬁ%%ﬂﬁﬂTé EEZHNS
10 #fsT SIRT2 PCAF, LXR, BRD4, SMAD4, Pitx3, RARa, MUCI, HASHI, C/EBPfS % % v §7— 2 ffthi % v C[H
EL72. ARWFETIRZOHDO—DBRD4IZHEH L. FHEICBU 2 HEHEL T & o B 2 34T L 720

[(WREFE]

MET S RZE M R TR G R 7 —I12T, 20064E %> 5 20084 O [ 12 FLHE T-4l7 % 21T 72183651 O FAlr ik 8 7 7 4
YA Tay 7 ik~ 4 797 LA (Tissue Microarray : TMA) Z1/EB L, SCEMHARFAM T2 X » #9812 81 2BRD4

DOFEBURNT. B L OFUBERREEZNN T, FHLOBMEE T L7z, #i\WvC. BRD4 EETHI L FUE 2 & RS
DEIHE DT 15 % BT L T2o BRDAEETHIB L I FH D7 — % 1XThe Cancer Genome Atlas (TCGA) 7— % X— 2
w7z,

[#&%R]

TMAJE B O e YL 12507% (30~895%) . BHLEHI M (X 104E T d - 720 BRDUIFLFEIESMALICIL < 7045 L T
7eDS, ZOREIREITIIEG T LI2 X o TR 5> Tz, TMASESI % BRDAD Gt i i | ~fs‘a’%fiwlﬁaﬁk?ﬁfiﬁr%‘?(?)zﬁaé
W28 U MRS L 720 BRDAZEFUIAIEEE AR B AR T & 3B L % 5> - 7245, BRDAGRFGPERE X 99 B REIC X
THIE B AEGEHH G EICEDL o 72 (54EAELFE1000% : 91.3%, pfEi=0027). S 512, TCGATF —F R— 2 % v
72fBNTC b o BRD4-mRNARFEHREL, BB L IR L CHETEVARICRITF TH -7 (6 SERELFEEIL2 © 80.2%.

pfi=0.047)c X 51T, MO T—F X=X % W THEHBOFIEIC BT HBRDLRIZ 5B L FH L OB Z T 55 &
BRD4 AR T RBEBRDS TR R CTH 2 O IR LR E &5 72,

(#55E

BRD45 R QAN S, HREICTEPER L7, 510 BREbT7T—¥ X—A%J\W/z BRD4-mRNADOFBLE L T
& OBHEDMNT T MO R R LN, FUBITHERMN LR TH o720 BRDUAIEMIZ L o TR L EHZRZL
TWBIHEMERDH Y o BRDADERIRISHIZIZGHD S 6 R N PLETD S,
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A Low Tumor Mutational Burden and PTEN Mutations Are
Predictors of a Negative Response to PD-1 Blockade in
Microsatellite instability-High (MSI-H)/deficient mismatch
repair (AMMR) Gastrointestinal Tumors
(MSI-H/dMMRIBAL IR S BT, B A RERF NI L PTEN ZRAHPD-15IKIHT 280 PHIR L % 5)

T H £ B crsoaes

A= - By

A7V T4 FEARREE (MSIHH) 7133 A~y FAEEAE (AMMR) E5d,. 2ROBETER2A L,
JEG A BPUR O S BIEER, MREEETHROEERE, BLXOREF 2y 7 KAV M TORBIEE L Tw5, Bk
F v 7 RKA Y MHEAS], $FICPD-1 inhibitorid. FFIREHRE B & Ol % & T MSI-H/dMMRIE LR IES; CHH R %
R Ly 2018412 H 1ZPembrolizumabAsMSI-H/dMMRBEES (2673 2 9 O N gt I 14 72 IR R 2 ML LT b, LAl
BE ORI PE TR ORRBGEST 2 520, PD-linhibitor~DKPutk 2 /R332 DI D 2354 F <~ — 7 — AT
Db AWIEIEZZ OWPTEICEADL A RTFZ2HH ST 572912, MSI-H/dMMRIEAL 2# % OPD-linhibitor (2%} 9 5 64
IR YT,

[73£]
MSI-H/dMMR & # Wi & 1172 Stage IV {MAL & 5 0 JE I8 B Mi/A O FFPE Mtk % H V> CWhole exome sequencing, RNA
sequencing, B £ L EIELME % 1T 72,

[#&%R]

B KMwe. PRER. NERE. WEBE. B X O B % & & MSEH/dAMMRIHALERIES O & 5145 A 0 B3 % AT
L7z TMBAYEWEFE (TMB-low) (3. TMB-high®JEH] & ik L TEBINZRDNHRAME L (0 vs 48.8% ). MEHE T L 77 1
MPHEZIE -7 (23 vs 1562 H. hazard ratio [HR] : 6.20. P=0.002), #H bashiE DMK 2 BT EROPT,
TMB-low & IZMILIZHEMAYIZ, PTENZ R 24 2 fEGHIPTENE A & g L TR WA BN MR & A EICHEM® LT
W7z (214 vs 54.8% ;A v A 1445, P=0.045)c PTENDZERIMLZARAT 75 —¥ F AL ¥ LC2 N AL /55 TR
$25%. PTENBER LT, PTENKA7 75— F A4 VERIRBINENEOMLT (125 vs 548%. P=0.049).
W AAER O (26 vs 1562°H. HR : 504, P<0.001). JEEZHCDS + THIKL O T, EERIHECD204+~ 7 0
77— VOEMEFEZIIHEEL TV, £720 T A2 )T b — AFEFTIEPISK/AKT/mTORS & 'mTORCI path-
wayDEE R RBITEE RO 20— TPTENDC2 N A 4 YERTIZPTENSER L i LT LRk O IZHD 5572,
K HIZE LRI TIE. TMBlowB X UPTENK A7 7 % —¥ F A A VEFIZMV. L THEFRORT EEEL TS S
LR ENTz,

[#55E]
TMB-low & PTEN KA 7 7% —¥ KA A V2813, MSI-H/dMMRBEES RS B 12 BT, M ICHEMAY 12 PD-1inhibi-
torlZXT 3 A IS OB O TR T-TH AW HEMEDH %o
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e B R K ezt

(Bx - B8]

JF IR 203 2 AR IS UDBR T RBINZS 120 LT IR S ARG T RETE DS & WG HREE & W 2 B 2%, YIRRTR O 4447 0]
M gL 1220-30% H & ity E T b (Jiang et al, 2011 ; Sur er al, 2015), T EEEA, £3BE. ME 72130k
BRELR COMEME I CEELTR) A2 NT L SN TV D, RIS TIINTPIBE R #2128 58 % S0E 3
5 BHERIFHO, KBS i T — 2 & OB Z Pl 24000 - i PET VERE T2 2 HWE
L7z

Va5
19904E 5 H 2> 520164 7 H F TR EAIIFNIRE G & i S N2 FUBSES 2 3 4 & L7z, ERSHFNIRE R 7 K
L—33 v (IICC) WML T 2158 RERER LS ZE IS SN L7zo itk 6 AN BR L BR MM L ek L.
RIS A N - & BRI & OBEIZ oW T e VAT 4 v 7 ARG T bz, ZERMITCH I S N7z B -coeffi-
cients & Jil\ THIET - MZEOBRIEEFMWETVEER L. FIWETVOMEEL MY 5 72912C-index & 5HE L 720

(%R]

880AND D B196A (22.3%) THF I Z BB 720 Wik 5 AFEAFRILH IR T89% ., B WHIEL LI T498%
THolz (p<0001)o ZARMNT T, MHIKF O T, BN FFREZ, BESEE, ESMEE. MraimiEaicoy »
IR S RIS & PR L T/ — T TIRRTF 2 MA 722 L BN BT O IR A, IR, M55
RIS EBEE L, S SICHUMIAE R, Nx or NLA T — 3, RIYIERASY 2 7 WF12hdb o 720 Ml FHlE 7V & v
bl 60 IFRAASIIIEY R R8T 7% H ) A7 HE723%. &) A 7 £E495% L @R S iz FRRICH 2 71 €
TMZBWTH, 620 HIEFZEAAFRIIM) 27 8£90.0%. ) A7 HE731%. ) X 7 5E485% L Al 4 D) A 7 I % IEAf
R L 720

(4&eE

JFPIIBASRERR A VI R e OB R TIE 2 FlIT A4 0 54 Y EFNVEEIK L. 48, BRIGHT 5 2 & Tl b
AN R REVED D B E OFFERMR T — <A T ¥ AITH M WD D 5o
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—FB L L CTRICEVIEE S ICHIROTH I S S IE2 TV

HEBEZTBY T, 51k L ORI - TR,

. > MMEMEZZELT
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Autonomic nerve preserving lateral pelvic lymph node
dissection using trans-anal approach

Jun Watanabe!, Atsushi Ishibe? Yusuke Suwa', Hirokazu Suwa?®, Tsutomu Sato’,
Kazuhisa Takeda!, Mitsuyoshi Ota*, Chikara Kunisaki!, Itaru Endo?

1) Department of Surgery, Gastroenterological Center, Yokohama City University Medical Center

2) Department of Gastroenterological Surgery, Yokohama City University Graduate School of Medicine
3) Department of Surgery, Yokosuka Kyosai Hospital, Yokosuka, Japan

4) Department of Surgery, Yokohama City Minato Red Cross Hospital

Background : Lateral pelvic lymph node dissection (LLND) is technically difficult and complicated, especially
in the deep part of the pelvis, with poor visualization and poor maneuverability. We developed a technique
for LLND combined with this trans-anal approach (taLLND).

Methods : Surgery was performed with a trans-abdominal, trans-anal 2-team approach. Trans-abdominal
team mainly performs the operation on the head side, especially the preservation of the ureter and the lower
hypogastric nerve. The trans-anal team mainly operates the caudal side, especially preservation of S3, $4,
dissection around the Alcock’s canal and the internal pudendal artery. At first, we dissect between the
autonomic nerves and the inferior bladder vessels in order to preserve the autonomic nerves. Next, we
dissect the lateral side. when dissecting along the levator ani muscle and the internal obturator muscle, we
can reach the obturator artery region. As for the bottom, we dissect along the coccygeus muscle and the
sacral plexus. We can see the distal side of internal pudendal artery (a Alcock's canal). In trans-anal
approach, the deep pelvis becomes the closest point of operation. Dissect along the internal pudendal artery
and cut off the inferior vesical vessels. In trans-anal approach, since the orientation of the internal pudendal
artery and the forceps are parallel, dissection around the internal pudendal artery is easy to do.

Results : Seventeen patients who underwent taLLND for rectal
cancer from April 2018 to March 2020 were included. The patient
was 59 years old, 7 males and 10 females, had a BMI of 22.3. Neo-
adjuvant therapy was performed in 10 cases. The taLLND was

) ] ) % 33 @ H RANRSNFEL2 LS
performed in 11 cases on the bilateral side and 6 cases on the ) H—WA VY
unilateral side, and 3 cases undergoing internal iliac vascular resec- | Ed B OB
tion. The operation time was 365 minutes, and the blood loss was
148 ml. No autonomic nerve injury was observed. Postoperative R gt AT B e e el

o o . Ll A i
complications were lymphorrhea ; 2, intestinal obstruction ; 1, en- Iymph node disection usng trans-anal approachi
0.0 o o o . bWl hEAERRLREIhILED T,
teritis ; 1, inflammation of pelvic dead space ; 1 and neuropathic EOMKELEZA—NA IR ERELET,
bladder (improved with oral administration only) ; 1. The postoper- . 2021%#3A108
ative hospital stay was 13.5 days and number of the harvest lateral
lymph node was 13 % 33 @ B ARRSSIMTF 2084

&k HR
(RARFEFHHLE - PRAHFBE §H

Conclusions : The taLLND is a useful option for cases where
lymph node metastasis is found in the deep pelvis because of
precise preservation of splanchnic nerve and easy approach to the

internal pudendal artery.
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Role of the tumor microenvironment in pancreatic cancer
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1 | INTRODUCTION

Patients with pancreatic cancer show a dismal prognosis, with 5-
year overall survival rates of 7%-8% in both Japan and the USA.*
Pancreatic-cancer death is estimated to become the second most
common cause of cancer death by 2030 in the USA.? A lack of symp-
toms or biomarkers in the early stages of the cancer, an aggressive
biological feature in that cancer cells metastasize to distant lesions
even from small tumors, and drug resistance as a result of dense
fibrous stroma all contribute to poor treatment outcomes of pan-
creatic cancer. Furthermore, pancreatic cancer is known to create
an immune-suppressive microenvironment that results in immune
evasion from the host antitumor immune system, leading to rapid
cancer progression. Recent studies have shown that the tumor mi-
croenvironment of pancreatic cancer, including cancer-associated fi-
broblasts such as stellate cells, extracellular matrix, various kinds of
immune cells, and cytokines released by these cells, participates in
controlling tumor growth, invasion, and metastasis by means of close
interactions with cancer cells. Hence, preclinical and clinical studies

| Ryusei Matsuyama®

| Yuki Homma® |

Pancreatic cancer remains a highly recalcitrant disease despite the development of
systemic chemotherapies. New treatment options are thus urgently required. Dense
stromal formation, so-called “desmoplastic stroma,” plays controversial roles in terms
of pancreatic cancer growth, invasion, and metastasis. Cells such as cancer-associated
fibroblasts, endothelial cells, and immune cells comprise the tumor microenviron-
ment of pancreatic cancer. Pancreatic cancer is considered an immune-quiescent dis-
ease, but activation of immunological response in pancreatic cancer may contribute
to favorable outcomes. Herein, we review the role of the tumor microenvironment in
pancreatic cancer, with a focus on immunological aspects.

immune cell,immunomodulation, pancreatic cancer, tumor-infiltrating lymphocyte, tumor

have focused on the tumor microenvironment as a potential novel
target that may lead to cure for pancreatic cancer.

The present report reviews the pancreatic tumor microenviron-
ment from the perspective of each stromal component, particularly
immune cells. A potential breakthrough therapy targeting the micro-
environment is discussed. Figure 1 shows a graphical abstract.

2 | ROLE OF DESMOPLASTIC STROMA
IN THE DEVELOPMENT OF PANCREATIC
CANCER

Desmoplastic stroma consists of stromal cells and extracellular ma-
trix. The fibroblastic population may comprise 90% of the whole
tumor mass of pancreatic cancer.®> Wu et al* reported that the ex-
tent of stroma can offer a prognostic factor for patients with solid
cancers.

The extracellular matrix consists of a variety of materials such
as collagen, integrin, laminin, fibronectin, glycosaminoglycan,

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.
© 2019 The Authors. Annals of G
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Background : The recent combined analysis by the IDEA Collaboration for stageIll colon cancer suggested
that shortening the oxaliplatin (L-OHP) based adjuvant (Adj) chemotherapy may be possible. And S-1 and
L-OHP treatment (SOX)+Bevacizumab (Bev) was shown to be non-inferior to FOLFOX+Bev as lst-line
chemotherapy to metastatic colorectal cancer patients. The aim of this study was to optimize treatment
dosage and duration of adj SOX in patients with stagelll colon cancer.

Methods : This trial was as open-label multi-center randomized phase I study (UMIN000013825). Patients
who had undergone curative resection for stage I colon cancer were randomly assigned to 3-month or
6-month of adj SOX delivered every 3 weeks in different doses. Treatment in SOX included intravenous
infusion of 130mg/m? (3-month) or 100mg/m? (6-month) of L-OHP on dayl and S-1 80mg/m? twice a day from
dayl to 15. The primary endpoint was 3-year disease-free survival (DFS). The null hypothesis for the primary
endpoint was that threshold 3-year DFS was 72% in each arm with a one-sided a of 10%.

Results : From May, 2014, to November, 2017, 163 eligible patients were enrolled. 8 cases were excluded. Of
the 155 patients, 76 were assigned to the 6-month and 79 to the 3-month arm. The median follow-up for all
patients was 52.1 months. The 3-year DFS was 75.0% (80%CI 67.95-80.72%, p=0.282) in the 6-month and
76.9% (80%CI 70.1-82.38%, p=0.171) in the 3-month arm and 3-year OS was 97.3% and 974%. Treatment
completion rate was 73.7% and 86.1% (p=0.070), and the mean RDI of L-OHP and S-1 were 774% and 76.9%,
and 85.0% and 82.6, relatively (p=0.002, p=0.030). The rate of gradell and more AE was 42.1% and 34.2%
(p=0.326).

Conclusions : The 3-year DFS was not significantly superior to 72% in 3-month and 6-month arms. RDI was
significantly greater in 3-month and the grade =3 AE was similar. SOX adj chemotherapy for 3-month with
130mg/m? of L-OHP was feasible and safe compare to for 6-month with 100mg/m? dose.
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HIY « BPESEaBh T M MR A B S (LAPPG) & IEIMESE (REBD) T HAPI B B IR (L (A) DG) M il%
L MRREREZHSPICTHI L,

Jitk MRS BV T20104E 1 A ~20194E12 7 12 B9 120 L CLAPPGASHEAT S 11722361 : PPGEE & (L (A) DG)
AHAT S 726081 : DGREDGEFHBART % 5 5 10 X 1T L 72,

R BB O L3582 H Th o 720 BEE R, EHENFIIMAEHICHEEL RO Lol Tk
HIZPPGHE238 (198-326) 4 DGHET238 (172-441) 4 Th V. ZidEA 72 (p=0.889), Clavien-Dindos¥
Grade I P L O t4 G OREIZPPGRET 161 (4.3% : W&#kEkZ2 1 Bl), DGRETS5 B (8.3% : B2 61, W&
zg 1), WmPAZE 160, el 16) T 0. #ifkfeki H BUIPPGHET12 8-27) H. DGHETI2(0-221) HEH
BAEZRD R -7z (p=0519, 0527). Hifkl, 6, 12, 245 H th DIRE
WA - PNIIZPPGHET5.7% - 45.7, 66% - 504, 58% - 504, 52% -
50.6. DGEETT7.1% 460, 9.6% - 480, 10.1% - 482, 87% -486TH ) .
PNIIZIZFED 2 00 72 b DD, 5126, 12, 247 H 2 DK E IR A IZPPG

BCHBIC 0o 72 (=0007, 0.002, 0.022), I B8 S 2 4 R

B ABIZPPGEEC 1B (43%). DGEETHH] (83%) & &% b7 [ ———

Mo tzo WEEE 6020 3 LA O 581 % . pStage I JiEHl iR BT K

(PPGEE2261. DGEES2BI) (2B 7= 5 4E 4475 C I3 PPGREAS BT C kLo o il ke
S OEREFrAHLIILE

-7 (PPGEE100%, DGEE83.1%, p=0.027)s DGEECTIZMIHIE % 7 51 oz IER QWA REATRRTE

LRBELBREFLZORKLALE T

(Mige 340, MfsE 260, Witz 16, A% 1) o725 PPG
BE TR IE 2 528D 2 225 726

ki PPGIZDG & OB TPNIIZ A X 2 5 72 b DDOEKEIRD DA
B, RIS X 2 st 2 RO TR TFHD RIFCH o720 M
R E R L CIEPPGE AR X & LIEB % M Th %,

$43%5A4218

iR - iR XE FE HRRESF 93




.

BFEEE FOoOANEAEFRFMER)
POl crmoees)

REREILEBRFICBITA Y U AEEB PR LTO
RUFY 3 fn r 33 oA Hik

=4

i OEREY INHBEYEY, Angarita Fernando A®, AW %4V,
INARH W2, IH—F?, Edge Stephen B, 3#)iE &L, wabfIugLY

1) BEE LR E e WAL - TR AR
2) BRI RFHIE TR AER > ¥ — 2 - FR R
3) U X v S— 7T AR

Backgrounds : A biomarker that identifies lymph node (LN) metastasis may facilitate decision-making in older patients
with early breast cancer. RUFYS3 is associated with cancer progression. We evaluate RUFY3 expression level as a
biomarker for LN-positive breast cancer in older women, which were determined over 75-year-old.

Methods : Clinical and transcriptomic data of breast cancer patients were obtained from the Molecular Taxonomy of
Breast Cancer International Consortium (METABRIC, n=1,903) and The Cancer Genome Atlas (TCGA, n=1,046)
Pan-Cancer study cohorts. We analyzed the association between RUFT3 expression and clinicopathological factors.
Results : A total of 510 (METABRIC) and 211 (TCGA) older women were
identified. LN-positive breast cancer, which represented 51.4% (MET ABRIC)

and 484% (TCGA), demonstrated worse disease-free, disease-specific and A :
overall survival. RUFY3 levels were significantly lower in LN-positive tu- | ¢ 'f% %‘ E A ’ﬁ’

mors regardless of age. The area under the curve for the receiver operator | © wOER B
characteristic curves showed RUFY3 predicted LN metastasis with 67.3% L EHL

HRENLBEZ BB Y v HEB TR |

sensitivity, 534% specificity, 95%CI=058-0.68 in METABRIC, and with 66.7% poishse b itihading '

sensitivity, 544% specificity, 95%CI=0.50-0.66, in TCGA. Low RUFY3 en- e %
TR LEAKIIHE99 A KRR F R

riched oxidative phosphorylation, DNA repair, MYC targets, unfolded pro- | © " ' ##w#4csvt@fnagcganz
. . . . S LrzogBt iz bic, A% T
tein response, and mtorcl signaling gene sets by Gene set enrichment analy- RO B A RAEHALC Sl E

sis. Low RUFY3 was associated with T helper type 1 cell infiltration, and a4 peaLzd

with intratumor heterogeneity and fraction altered score. Low RUFY3 ex-

443%10A 238

pression was associated with LN-positive breast cancer and with worse

disease specific survival amongst older women.

Conclusions : Low RUFY3 expression is associated LN-positive in breast

cancer. RUFY3 levels can be used for selection of older breast cancer

patients for LN staging.
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Simple Summary: Neoadjuvant chemotherapy is now a standard of care not only to decrease tumor
size for breast conserving operation but also to assess drug response of an in situ cancer. Although
the triple-negative subtype typically responds better compared to the other subtypes, a pathological
complete response, which is a surrogate of survival, is achieved in less than half of the cases. For
the most efficient patient selection, and avoiding unnecessary side effects and financial toxicity,
an accurate predictive biomarker is urgently needed. We developed a novel three-gene score that
associated with immune cell infiltration and pathological complete response not only in the training
cohort but also in the validation triple-negative cohort. High-score TNBC was significantly associated
with better survival in patients who received chemotherapy but not in patients who did not receive
chemotherapy. Our score is a predictive and prognostic biomarker of response to neoadjuvant
chemotherapy in triple-negative breast cancer patients.

Abstract: Although triple-negative breast cancer (TNBC) typically responds better to neoadjuvant
chemotherapy (NAC) compared to the other subtypes, a pathological complete response (pCR) is
achieved in less than half of the cases. We established a novel three-gene score using genes based
on the E2F target gene set that identified pCR after NAC, which showed robust performance in
both training and validation cohorts (total of n = 3862 breast cancer patients). We found that the
three-gene score was elevated in TNBC compared to the other subtypes. A high score was associated
with Nottingham histological grade 3 in TNBC. Across multiple cohorts, high-score TNBC enriched
not only E2F targets but also G2M checkpoint and mitotic spindle, which are all cell proliferation-
related gene sets. High-score TNBC was associated with homologous recombination deficiency, high
mutation load, and high infiltration of Th1, Th2, and gamma-delta T cells. However, the score did
not correlate with drug sensitivity for paclitaxel, 5-fluorouracil, cyclophosphamide, and doxorubicin
in TNBC human cell lines. High-score TNBC was significantly associated with a high rate of pCR
not only in the training cohort but also in the validation cohorts. High-score TNBC was significantly
associated with better survival in patients who received chemotherapy but not in patients who did
not receive chemotherapy. The three-gene score is associated with a high mutation rate, immune cell
infiltration, and predicts response to NAC in TNBC.
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Low Tumor Mutational Burden & PTEN 2 513ZMSI-H/dMMR /5L 25 5
2559 A PD-1FLESEA~DOHEFHIN & 7% 5

T-HER, NIEWA?, AR, P2,
ABRARIEHN D, NG R Y, BRIEREF2, 22, i iV

1) BENASAMITE R v & —SesmPERe se £ > & — St 5E 0 i
2) ENLAARRTER ¥ & —HUbE  THALE AR

Compared with wild-type PTEN, PTEN mutations in the phosphatase domain were associated with sig-
nificantly lower ORRs (12.5 vs. 54.8% ; P<0.049), shorter PFS (2.6 vs. 15.6 months : HR, 5.04 ; P<0.001), lower
intratumoral CD8 T-cell levels, higher intratumoral CD204 + macrophage levels, and PISK/AKT/mTOR
pathway enrichment, whereas PTEN mutations in the C2 domain were not. In conclusion, PTEN mutations,
especially mutations in the phosphatase domain associated with an immunosuppressive environment, might
be negative predictors of PD-1 blockade responses in patients with MSI-H/dMMR GI tumors.

[#5 5t - HMM] Microsatellite instability High (MSI-H) % 3 A~ v 754 /K#H (AMMR) &5 Cld. #H o
FIEBOBETERDPE VESEOBNRIRICBIT 2 44T 57 Y D58l CD8+ THilaORE O, 7
BTz 7 R A Y M FORBAIUEL (1. 2), PDIHEH 2 ED%EF = v 7 K4~ FEEHIZ, MSIHZ 72
IZdMMROF AL (GD RO EFHZLHET S EAR SN TV D, EREORERVEDIREE L 7 2 IEHE R A
#f (TMB) 1&. MSIOIRRE L 13B#%7% <. PD-IEAI O R LT 2 Z L AWME SN TVDE, L2 LA 5,
MSI-H/dMMR GUESHI§ 2 0T = v 7 R4 ¥ FEROGRMNEE FUT 21354 A<= — 3 L1507 S
NTwiv, Z07o, A% TiE, MSIH/AMMR HALE (GD IEE IS BT 5 0EF = v 7 KA N HEH~
OO FHE T2 H 50T 5700, PD-IHER 2S5 Sh- &2 55 L LT, whole exome sequenc-
ing (WES) ¥ 7-13next generation sequensing (NGS). b5 ¥ 227 1) 7 b= LM, ~IVF 7L v 7 Z46500%E
HARALY: THC) 2175 720

(R & JiiE] GUES DY ) 2 7u 7740 v 7k, &5 5y —2 T A (WES) $72134 —% v bkt
Y=L YA (NGS) TIro 2o BEM/NRSE, P YA ) T =A< VT 7Ly 7 2406 (HC) T
FFAli L 72 MSIA 7 — % A%, Promega MSIZHr > A7 & (MSHRINH D5 2ODFE ) X7 LA+ F Rv—h—:
BAT-25. BAT-26. NR-21, NR-24, MONO-27) # WV THHT L. K2 DD~ —h — TAREEWEA R Shrz
Bty MEHIIMSIHIC/E L7220 720 MLHL, MSH2, PMS2, MSH6®D WA 5B L T Wi %
dMMR& L7z, WESTIE, GeneRead DNA FFPE Kit% i\ CFFPEEADN 57 ADNAZ L, SR L 72
F4 751 DY —7 1 AlENovaSeq 6000 A 7 A TAT- 72, TMBIE, WES. Oncomine™ Cancer Research
Panel. ¥ 7z1ZFoundationOne®LiquidiZBiF 5. 1 ¥ T2 &L IEFEBZELEROBEE (muts/Mb) & L. TMB-
highld, TN 5D 7 v+ A T10 muts/MbPLEEEFK L 72, 51T, ¥V F 7Ly 7 Z8EIHC TidCD3. CD4.
CD8. CD204. #4 M7 FF Y RUPTEND Y ¥ 87 BHEBIL NV &, %E /7 70— F VHilkE 7z TR
L e

[Hi] Totalc4560 [HH (18F1). KEafs (7). T 3885 (1 6D, /AR (260D, IBERE (5 6. B (2
B DSENT S NTzo NEGAEAIL, PD-1FHEERT OB D SRINS . 23 NI EREEAR, 22 NIZFMFEART
o7z A0BIDNEEY > 7V TWESZ FE i L. 33ADEE D HIINGSOMER LWL L7z, I F— bekok
BlryZE Y3 (ORR) B X ORZfilEEEE (DCR) I3 ENZ1444%. 84.4% Td - 720 FENTIRE 1L T OB BRI 0 v g
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Figure 1. Comprehensive molecular Figure 2. Kaplan-Meier plots of PFS and OS.
characterization of MSI-H or dMMR Multiplex fluorescence IHC analysis
Gl tumors with PD-1 blockade. according to PTEN mutations.

1325374 HC. PESOHILE139.6 7 H. OSOHFSiEix2324 H TdH - 72c TMB-lowsEfliZ. TMB-highi %)
AT, ORRAMEL (0 vs 48.8%). MEHEATFHIN (PFS) S EICHEA -7 23 vs 15647 . NHF— Kl
(HR) : 6.20. P=0.002), #fn AR T, PTENZROARHPORRET & ARICHM L Tz (214 vs 54.8%.
Odds : 445, P=0045), F7:. BAEMPTENE WL CHRAT 78 —E¥ K AL VIZBIFHAPTENZERIZ. ORR
DA ERIET (125 vs 54.8%. P=0.049). PFSOH#E (26 vs 15674 H. HR : 504, P < 0.001). MEHHZECD+
THIFLOMLT . JEERBECD204+~ 7 1 7 7 — Y OHHI. PISK/AKT/mTORKEE Dactivation & B L T 7z
B PTEN C2R X A VAR EEFHEL TWid oz,

[#%52] #kxDar—FTid. TMB-lowlf#; 13 TMB-highlE#5 & X ) H PFS. OSAEA L CTH Y. MSI-H/dMMR
KGRI At e —F% LTz (2) F72. KEYNOTE-158:8% Tl TMB-high[E#A3A1d. TMB-lowliE
5 & D BEWVORR [30.3% (MSSTI1E271%) x16.7%1 L B#H 3 % 2 L AVR S, TMB-high[E 25 A O EHH#EIC
W3 BT X TDOFDAKRIZD D572 (3)e Fr 4 DFFE L KEYNOTE-158D #5575 MSI-H/dMMR
& MSS/pMMR D /5 DIEEIC BV T, TMBASRIET = v 7 RA ¥ MHEROFH RN F~—h—L % B0
BEMEZRIE L CTWb, Ll feliZe 1y bt 7M., B X OTMBAIZ S QIR OFRPEICRITTHBEIIOW
Tt LYK IR P TOILLLPELIUETH D, /2. PTENEROARHD, TMB-lowlff; & H
HHAEIC, ORRIKT E A EICEE L Tz, HEHIREIE, KA DIIETIEIHRA 778 —E P X4 LI2BT
AHPTENZEYZ, BAERM PTENIZHRT, ORRAYAFIZM . PFSE OSO M % A =ICBME L T\WwWiz2s, C2
RFAAL VICBITBPTENZRZEEL TW AP0/l 8 ThHbH, 8518, FAT75—¥ KA M VBIF5PTEN
LREZHT HNER T ESHRECDE+ THIEAEEICA %, EEME~Y a7 7 — VN 52 L, i
PEINHI Y 7 B N BRIE A EIE Sz TS ofE i glioblastoma® melanoma DA ZEfE & —3$ % (4,5),
EHIT, REFFRICBVWCTHRAT 75 —¥ AL VBT HPTENER % A3 5 EH; Tld. PTEN mRNADSEH
WKL, PTENY Y87 EORBEAEZICHEMELTEBY ., 2%, PISK/AKT/mTORE X O'mTORC1
DY 7 F IMEER S ASactivation L TWAB EEZ bz, TNHDHIR
X, FAT7 75 —¥NAAL VIZBI)SHPTEN BRI PTEN DFEHEIL T
EHHEI L. PD-1MHESHICH T 2L DO T I LERIEL TV,
PTENZZEOALEIZIEG U72PD-1BEREAD G, FHOBIETS 5 SRS TRR S T

s 9 = FHEH K
\SREIS 2 345 o 8

FEAR

lLow Tumor Mutational Burden ¥
PTEN %312 MSI-H/dMMR LA
AT SPD-1AER~NORETREF L
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