(% DBERE) 2022055325581
CHINA ONCOLOGY 2022 Vol.32 No.8

727

it &

MK EIEHRADRNA H19X3 F| BRJ2 77 48 Bhig
Fr R B Fl &

PRZFD, IETTY, PBILAES, MERK', HBE’, W, £ F, & B

1L HH BRI Rl i DS BT SR 3 . WL 2% 432000,

2. RUVEHE I RREE e (RO BESE ) FURIRFUIRAMEY, WL 8 432000,
EURHE B FRREE B (b OB ) 103205, WL R 4320004
IRDUBHICE IR ZIRPE R (JMt b0 BB ) LR, Wt 2% 4320005
RIUBHICE IR FERPE B (ST PO BERE ) Y, WL 1% 432000

~

wnm B~ W

[HE | =588 KEEIEHIERNA (long non-coding RNA, IncRNA ) ZEMIER A A . KE . mANERE Kt 2554 A2
FYHELME, HIncRNA HI9EFLIME AL S h B A B m i ERIA , HILRIAACT 22U # i Bhia o7 v iy sh 8748 4k
DL K 55 AR S AR BREA AT 19 O 28 i oK WARGE o AN SR T Ine RN A H19X% FLAR 8 B BIG F RS B . A3k on
MM H 2019426 1 —20214F 12 H IRIUPHE P B 2R = e (ZRRT b BERE ) HELAMEHSGG 145014 T8 4 iy 7 iy 3l
Bde BB R IE XS G2 o BT s (AR 4 L B S R — PR DL AR L 3R 97 O 28 IR R H S o e R A il
BV ( real-time fluorescence quantitative polymerase chain reaction, RTFQ-PCR ) shZSH:ME TG AT, HrsiEhigsr2.
4. 6 )G K T ARG SN LIneRNA HI9MY A AT KASEIELL, X LA B e Bivay 7 A [l it ] Be LA KA R] 43143 B L
BsEncRNA H19FR AT 22 7 K878k, IF T F ARG iR B A= R P R iR r i RCR . &% IR FRxT 4
ATAEA M IS H R I S IncRNA H19MFR3A . AZH M4 7L B 8 A ATl BVR T S 472011 (44.4% ) BE IR FR IS8
2% ( pathological-complete-response, pCR) , 256 (55.6% ) f3 Ak B B4 5 222 f# ( non-pathological-complete-
response, non-pCR ) , HikFIpCRABEHHTENEIT ATH19/KF 2 2 5 Tnon-pCREFH (P<<0.05) ; pCRALAYHI197EIARf
HH I BNAIT T YA B B R R E (P<<0.05) , T non-pCRZLAIHI9ZR kA - AEHT i BRI T I5 JoIH B T Refasl; 7
FARBIRIT AR L, IncRNA HI9W) A BAEHHBIAYT2 . 46N RIHIE T ARG & B R T (P<0.05) ;
NG R 732442 (human epidermal growth factor receptor 2, HER2 ) FHP:FLARSE B & Hril BA 7 v i 3 H193 k1
e T =PRI (triple negative breast cancer, TNBC ) (P<<0.05) , {HS5iMEZRAMEFIMEA L 22 R G2 X

(P>0.05) , MTNBCHEH B EMMTHEZMEMER (P<0.05) ; EHHEIIATSIAZELD, IncRNA HI9M 5 R7EH
EARTT2 . ARG LT ARG E TR (P<0.05) 5 ZLIRME R/ WEEERES L TNMS ] 5IncRNA H193R A4
ZRITGIFE L (P>0.05) , MiHHEBIETT G MR A 1147 5 1IneRNA HI9FRIA 2 RAGITFE L (P<0.05) ; 3Zik
H TAEFFIE (receiver operating characteristic, ROC) MZHrai R i, HI9MIMZ T (area under curve, AUC)
0.70, RELHEH100%, Fr5wEh50%, £5i€: HER2 FURE M MAHI9F A& 035w T HABIEAY, M3 AYIncRNA H19
FIREAFHINEIT IR A BE VR, B NREEH R ERFERSAHIpCR, B M H 19w /E R T 7] 4 S 2554l
BT R T AR TR0 7
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[ Abstract ] Background and purpose: Long noncoding RNA (LncRNA) plays an important role in the development of distant
metastasis and drug resistance of tumors, and it is highly expressed in breast cancer tissues and plasma of breast cancer patients.
However, the dynamic changes of its expression level in neoadjuvant therapy (NAT) for breast cancer and its relationship with
relevant clinicopathological features have not been reported. This study aimed to investigate the predictive value of dynamic changes
of plasma long IncRNA H19 in NAT for different molecular types of breast cancer. Methods: Forty-five breast cancer patients
undergoing NAT were prospectively selected from January 2021 to December 2021 in the Department of Gynecology, Xiaogan
Central Hospital, Wuhan University of Science and Technology. The corresponding treatment plan and cycle were selected for all
cases according to their pathological types and general conditions. Real-time fluorescence quantitative polymerase chain reaction
(RTFQ-PCR) was used to dynamically detect the expression levels and changes of IncRNA H19 in peripheral blood before NAT, after
treatment with NAT for 2, 4 and 6 cycles, and after surgery. The differences and dynamic changes of IncRNA H19 expression levels
in different periods of NAT and different molecular types of breast cancer were compared and analyzed, and the efficacy of NAT was
evaluated according to pathological features after surgery. Results: LncRNA H19 expression was detected in peripheral blood plasma
of 45 breast cancer patients treated with NAT. Among them, 20 patients (44.4%) achieved pathological complete response (pCR),
25 patients (55.6%) did not achieve pCR, and the level of H19 before NAT in patients who achieved pCR was significantly higher
compared with non-pCR patients (P<0.05). The expression of H19 in pCR group decreased significantly with the progress of NAT
(P<0.05), while H19 expression level in non-pCR group showed no significant downward trend after NAT. In the dynamic changes of
NAT, the expression of IncRNA H19 decreased significantly from baseline after 2, 4 and 6 cycles of NAT and after surgery(P<0.05);
plasma H19 expression level in human epidermal growth factor receptor 2 (HER2) positive breast cancer patients was significantly
higher compared with triple-negative breast cancer (TNBC) patients (P<0.05), but there was no significant difference compared with
hormone receptor-positive breast cancer patients (P>0.05), while H19 expression level in TNBC patients was significantly lower
compared with patients with hormone receptor-positive type (£<0.05). In the dynamic changes of NAT, the expression level of
IncRNA H19 decreased significantly after 2, 4 and 6 cycles of NAT and after surgery (P<0.05). There was no significant difference
in tumor size, lymph node status, TNM stage and IncRNA H19 expression between patients with different types of breast cancer
(P>0.05), and there were significant differences in tumor residual load and IncRNA H19 expression after NAT (P<0.05). Receiver
operating characteristic (ROC) curve analysis showed that the area under curve (AUC) of H19 was 0.70, the sensitivity was 100%,
and the specificity was 50%. Conclusions: Plasma H19 expression level in patients with HER2 positive breast cancer is significantly
higher compared with other subtypes. Plasma IncRNA H19 expression level is significantly decreased after NAT, and patients with
more obvious decline are more likely to achieve pCR. Therefore, plasma H19 can be used as a potential predictor of NAT efficacy for
different molecular subtypes.

[ Key words ] Breast cancer; Neoadjuvant therapy; Long non-coding RNA; LncRNA H19; Pathological complete response
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ePE O Ch F AT AR A A DR A (R R 0 L e A
B INATT AR D FRAEH R IA

7R AT AT 4 B AT ROR B PR 2 X T F LR
WA AR R L
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R WAL s Ak, ITAERMISE L R K B
E4iFSRNA (long non-coding RNA, IncRNA )
TEMIE R kA . KR mAb RS Kt 2l fErh e
MEBM, o] ARSI R L . o
SRR KSR AN 2 A HEE R, H192% W
(R AH G IneRNA, BT UESZIncRNA H197E
FLIR I 2 S 3L B R rth A B m R
5170 LncRNA H19%: 53|13 1 il i i 7
Z B 5 S H T (hypoxia inducible factor,
HIF ) -1a . p53. E2F1 ZRKXIHAT,
Ff R AR, (R RN M sE SEk R L L BT
IncRNA H195 LI 57 4l BhiG 7 HoA — @ G
P, AHIFSE I 2 Bl A A L AR R B AT
BT, BrEnayr2. 4fe R, LLRFARIES
JE M IncRNA H19FZE 157K M A A AE I , Z#r IfiL
HIncRNA H19 B 2548 AT AN ] 53 53 B 2L B s
BT BRI B T S 5 TS B2

1 GORFITT

1.1 —f&ER

ARG HEE 20204 1 H —20214F 12 H IR
R M w22 By (22 o BE B ) B ELAb
BHISCIR 145017 18 40 BTG Y7 00 ZLIE J s R ss
X5 AFRE34~61%, FIAERE (47.00£8.07)
%, BURTCEERE, PR BT BhiG T R
WTER B P A T2 OV 2 0T A BH A B 22
Y iR AT /N S R 43 AR 4l 55 Bl AE K B
2> ( American Joint Cancer Committee, AJCC )
SSMUTNMZMH , T A 2561, T,~THA20%41,
W2 IRYT i SR A 153+ 0 B L TNM 3]
SRS HAT MRS, BB, TR
HIZEZ5 I 7 BRI A BT TIRYT, AREAERK

F2Z4&2 (human epidermal growth factor receptor

2, HER2) BAPEREH 4 THIHER2IAYT o
1.2 PNKHEBRERE

PAbRAE: © WA I ERE, A8
SRERE R A A O U s @ AFEI20~70%; B
TR B4 BRI 7 $8 AF HL 2 /0 58 B 61 T 3018 4 Bl
BT, @ BE&EEBENIGERGE:; © BRERREZ
Wz AR IAYY o HEBRARE: O & IF ™Mk
wUIgeRElS ;. @ BIFMMZSEN; @ AFEH
HEMAYTIENAE; @ IR AT E ; O
HI I EERE;, © —BiGNZE, Reemzib
57 M FARE
1.3 tRAWE

A BB o N TE B BRI T . R A

572 A6 T K TR G LAPR BEAE B BT A
104 mL, 2 000 r/min, 024510 cm, &0
15 min, W2 M £ 1.5 mLICHE L&,
AT T80 CRME VKA . ABFFIEE
FEAR B HAS BE AE RS, PR DR K7
B JE 22 R BE B (ZERaT D R R ) R 514
L.
1.4 LHRAEERESEHERNK ( real-time
fluorescent quantitative polymerase chain
reaction, RTFQ-PCR ) illE | B 5 & I 1 37
fiiIncRNA H19 3%

K HIQIAzol Lysis Reagent B I3 1 (Y
RNA ( HARWLH & Ui 45 ) o A SYBR
Green WY R H & . StepOnePlus™
Q-PCRAYIATRTFQ-PCR (1 A 3EFABIZA
A ) DA Iinc RN AR IK Ko DUH -3 -
Wi i Z B ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) fEAINZ, &
N &R R UL B AT o H19 LFESI ol
5-GAGTCGGCACACTATGGCT-3', FiFs|¥h
5-GCTGGGTAGCACCATTTCTTTC-3'; GAPDH
51 M 5'-AGCCTCGCCTTTGCCGA-3',
514 A5'-GCGCGGCGATATCATCATC-3',
2 SO S Ine RN AN ik K, Hidr ACt=
CtLncRNA-CtGAPDH,,

1.5  #FHEEaYT BRI REMN
O R A1 A T3 A 21 2 e 0 S AR 9T AR
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PEMARIE (response evaluation criteria in solid
tumors, RECIST ) 1.1MUARIATITROPAL . 564
Zfift ( complete response, CR ) A A 5 Kk
g, B, HMEbREYIE R, 204
FraH; T2 ( partial response, PR ) A#
kb B RAR Z FH > =30%, Z/DHEFF4E; ¥R
JRiE R (progressive disease, PD ) Jy#IJ Kl fix
KAEZ TGN =20%E5# H BB kL Bepmita e
(stable disease, SD) MUk KA Z FI4H/N
FIKPR, miFEH KK PD. @ HEAMET, ik
Fl2gp 5t 2% ( pathological-complete-response,
pCR ) #E S FLME KR 53 Ik 12 45 P o i i 1
JE LAY o RN SE @S2 ( non-pathological-
complete-response, non-pCR ) %€ SN Tl
Jibg S, AR BEPA 94 O 6 sl iR e 1 i i B e L
frrh
1.6 WEIEHR

@ LM B S I incRNA H19
MR @ FLIRE R F A ERITH, 16
Jr2. 4X6 BT, DL R T RS AR I i K
IncRNA HI19EK A RS 52 A O g
7 0T 05 B A BB T R A 24 JE S i gk v
IncRNA HI9FYZRIBACFIIKF 3 @ AIF 175
T 7L V8 S8BT i BRI 7 AT IML 2K IncRNA H19
MERBER 225 © FLIRE B LK P incRNA
H191Y 43K K V-5 iieg 67 far B 54 e £ A L b
EEPRE L TNMACR; © M3 PincRNA
H19PEAG B4 BT 2L o 1
1.7 SitEAE

K HISPSS 26.0F1Graphpad prism 9.045 112
AT TG . R 3 7 225387 (One-
way ANOVA ) #FfliincRNA HI197E#H i G 7 i
s, ZRERMZHEE T 22500
( Two-way ANOVA ) #17K:5e; THETRHx £
Fon, A L ECR FIREA o 5 . AR IncRNA
H19 3K K Kl Bhiey 7 5 A 32 il 52 1k
# TAEFRHE (receiver operating characteristic,
ROC) fhzk. P<0.05hZEFAGIE L.

2 5 B

21 BEEKIST

MAREY LM, Fik34~67%, FH
49.9%  dZERi250), AL E200) . i RS>
H, L1961, T 26015 NJ156], N 25
i, NAIsf; TNM spitide, [T Afefs], 1B
170, MA#176], MBEASH, 431208,
W ESZRBAPERY (luminal® ) | HER2FHM: 1
TNBC#15f (£1) .
2.2 AERHZLIREEEINCRNA H19RIZE/
Tk

PN LB NSy Ry U i [1) R DR < s iR
] BZ 9% IncRNA HI19RRIAK- G 22 5, 43 #r
I 3EH 19 IR A AEHT i BiG 7 ok i s 2
AT, G55 R 4 R 22 L R R A A B
TRITEE S M HIOK A B B R, BB
WA 2 XA RS . AR RFARIG MRS
BOMBNAIT AT BE TR, ZRAGIEE
X (P<0.05) o HrasElz e B b e
B6RY7 55 24 A 5 A 2961 F % B 4l B A T /g
TR, 6B A LT R, AR
5 S s B B iR T AT BRI OR 2 B L
MARHI9MFE (E1) .
2.3 FBEEEARBATEMRFAINCRNA
H19MFRIZEMN X R

ENTIAEEE VI R N BN S
F M I IncRNA H19 9 FR 3k K145 Mg 1 far /N
fim, HESTGIFEE X (P>0.05) 5 [k
X LE A BRI IS Bl AR g £ far 5 Il 2R H 191 36
IKAT I, PR AR A A/ <2 emfl R F K H195%
KEEFEET>2 cmBiH, ZRAESITEEX
(P=0.001) . AJFFRAME RN G B BIGT T
M2 HIOMIXS Rk 2 A, REEDIREN,
FIN R MK H19F 8 35 3 3 TN, X
AT BEHS TR 3 L3R H1 936K 5 1Y H8 3 HREAR 25 -
MTNMA A UL T AR TTBHA (P<<0.001) |
IBHSMAM (P=0.048) M IMAH5 B
(P<0.001) ZR¥AEFIFEX (F2) .
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F1 BEIEHEGTAEREE
Tab.1 Baseline characteristics of patients before neoadjuvant therapy

Characteristic Number (n=45)  Percentage/% Characteristic Number (n=45) Percentage/%

Agelyear HER2
<40 4 8.89 Negative 26 57.78
41-55 26 57.78 Positive 19 4222
>55 15 33.33 Ki-67/%

Menstrual status <30 23 S51.11
No menopause 25 55.56 =30 22 48.89
menopause 20 44.44 TNM stage

Tumor size (T stage) A 6 13.33
T, 19 4222 B 17 37.78
T, 24 53.33 ra 17 37.78
T, 2 4.44 B 5 11.11

Lymph node status (N stage) Molecular subtypes
N, 15 33.33 Luminal 15 33.33
N, 25 55.56 HER?2 positive 15 33.33
N, 5 11.11 TNBC 15 33.33

ER Neoadjuvant treatments
Negative 23 51.11 EC x 4-Nab-P x 4 25 55.56
Positive 22 48.89 (Nab-P+DDP) x 6-EC x 2 5 11.11

PR (Nab-P+DDP) x 4+HP 10 2222
Negative 30 66.67 (T+DDP) x 6+H 5 11.11
Positive 15 3333

E: Epirubicin; C: Cyclophosphamide; Nab-p: Albumin-bound paclitaxel; DDP: Cisplatin; T: Docetaxel; H: Trastuzumab; P: Partozumab.

2.4 ARSFHEIBREEEMEPIncRNA
HI9MRIZEMNER

X EAN ] -3 B 2L R I 2% TP IneRNA
H19F A K T sh A ki, ZBHER2 I
ZARIAYE (luminal®Y ) FLIRE & TEHTH BhIRYTY
JiIncRNA HI195RIAIA T RERYES, MTNBCK
Z BB B TER I IRIT 55240 A S AN B S T

ek, AHST & BT BhIG YT ITHER2 FLARE
H K H195R K 1 I 2 5 FTNBC (P=0.003) ,

WM E AR AL A A b4 s, (H2ERT
GiiteEE L (P>0.05) o XRG4 s s
TERT I BRI HTH 197K 2617 P R L s e 91

TNBCH: % B ZE K Tluminal®! (P=0.037) ., 1
B BRI 2 R IS A 166 2 A LK H 197K
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E1 LncRNA H19ZEARE R ERIRIEER
Fig. 1 Expression differences of IncRNA H19 in different time periods

A: Plasma IncRNA H19 expression levels in 45 breast cancer patients before neoadjuvant therapy (TO0), 2 cycles (T1) and after 4 cycles after
neoadjuvant therapy (T2), before (T3) and after surgery (T4). One-way ANOVA of repeated measurements showed significant difference in H19
expression between breast cancer patients and time period. B: Distribution heat maps. C: Paired 7 test of comparison 2 cycles after neoadjuvant therapy
and before neoadjuvant therapy. D: Paired # test of comparison after 4 cycles of neoadjuvant therapy and before neoadjuvant therapy; E: Paired ¢ test
of comparison before surgery and before neoadjuvant therapy. F: Paired ¢ test of comparison after surgery compared and before neoadjuvant therapy.

A B
0.251 0251
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5 5
£ o1st E 015
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[oR [=R
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c P=0.001 D
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ERt E
[} ' [} -
z S 030 T
g g
< 010p = 020
(] o
E E
= 0.05f = 0.10
& &
0.00 0.00
N, N, N, A 1B A 1B

B2 LncRNA H195RiAK T SE BB HEAT AR TNMA HIR X &
Fig. 2 Relationship between IncRNA H19 expression level and TNM stage before and after neoadjuvant therapy

A: Tumor size remaining before NAT; B: Tumor size remaining after NAT; C: Comparison of different N stage; D: Comparison of stage Il and IIl.
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RSB R 1265 TNBC, 46
HHER2 M, XHHL3HS T4 AR DA 724-
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E3 AESFHEIRENCRNA HIONRIEES
Fig. 3 Expression differences of IncRNA H19 in different molecular types of breast cancer

A: Dynamic changes of plasma IncRNA H19 expression levels in breast cancer patients with different molecular types before neoadjuvant therapy
(TO), after 2 cycles of neoadjuvant therapy (T1), after 4 cycles of neoadjuvant therapy (T2), before surgery (T3) and after surgery (T4); B: One-way
ANOVA was used to compare the expression levels of IncRNA H19 before neoadjuvant therapy for different molecular types of breast cancer; C: The
level of H19 before in TNBC patients was significantly lower than that in luminal patients; D: The level of H19 before neoadjuvant therapy in HER2"
patients was higher than that in luminal patients; E: The level of pre-neoadjuvant therapy H19 in TNBC patients was significantly lower than that in
HER?2" patients; There was no statistical difference in the changes of H19 after 2 cycles of neoadjuvant therapy among the 3 molecular types.

A B P=0.001 c P01y
030 < pCR 025 ' 0.40 P=0.079
= -# non-pCR B 0.20 - —
3 020 2 5 0.30[ —|_
< < S
g £ 0.15 g
£ 010 = < 0.20f
2 g 010 2
g g g
& ~ ~ --—
=
-0.10L— ' s ' s 0.00 == ==
TO TI T2 T3 T4 pCR non-pCR 0.00 CR PR SD

Time

B4  FEBIATT R SINcRNA H19R KK X R
Fig. 4 Relationship between therapeutic effect and IncRNA H19 expression level after neoadjuvant therapy

A: Forty-five breast cancer patients were divided into pCR group and non-PCR group, and the dynamic changes of plasma LncRNA H19 relative
expression levels at 5 time periods: before neoadjuvant therapy (T0), after 2 cycles of neoadjuvant therapy (T1), after 4 cycles of neoadjuvant therapy
(T2), before surgery (T3) and after surgery (T4). B: The relative expression level of IncRNA H19 in plasma in the pCR group was significantly higher
than that in the non-PCR group before neoadjuvant therapy. C: The level of H19 before neoadjuvant therapy in CR group was higher than that in PR
group and SD group.
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25 ZFLREEEMEHALNCRNA HIOBRIZES
BN AT R R AR K

FLIR I B A B A BRI IS, pCR 204
(44.4% ) , non-pCRM250 (55.6% ) . FEWEL
I 3% HIncRNA H1979 3Rk i 58l BhiG 7 il it
AR ZAR, pCRALMIH93IABEE Bl BIIG 7 1Y
AT U FREREH (P<0.05) , TMinon-
pCRALATH 19 KK e i B I67 Ja ST,
HL B2 B B e o7 B AT H 1938 IR 7K 7 I 3k
KAE, ZRIEGIEL (P>0.05) . pCR
LA B BhIG 7 BT MK - Inc RN A H19R A X3

A
0.401 P=0.016

k) 'y

5030} o

g ®oe

<

2020 o

.

£0.10 <
I~ ?-“'

pCR non-pCR

A 3 Tnon-pCR4L (P=0.001) ; IL4h,
IR B CRAL 40 B IG T RTH 197K 7 & T PR4]
(P=0.079) MISDZ (P=0.187, Kl4) .
2.6 IM3ZHIncRNA H191E L #i Bhir LM B8
WG

R 4 2L i £ 5 1 IncRNA H1958 3k 7K
%ﬂmm%%,@%%ﬁﬁﬁ(iﬁﬁﬁ%ﬁ
FE-1) , HT#EKiE. ROCIZE e R
N fLﬁ:HLﬁ%EJJ{ TRk R pCR, H198Y
2 N (area under the curve, AUC) 4 0.70,
RPEHF100%, F55EER50% (FS5) .

B
1001
80
S
> 60f ROC curve
E Area=0.712
5 40f P=0.016
a,
n Cut-off value=0.106 6
20F Sensitivity=100%
Specificity=50%
0

0 20 40 80 80 100
( 100-Specificity ) /%

El5 LncRNA H19TuillHis B 7 £ ROC fi 2k
Fig. 5 ROC curve of IncRNA H19 to predict neoadjuvant efficacy

A: In ROC curve, the relative expression level of IncRNA H19 in plasma of the pCR group before neoadjuvant therapy was significantly higher than
that of the non-PCR group; B: ROC curve of serum IncRNA H19 to predict the efficacy of neoadjuvant therapy for breast cancer.
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