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Abstract
Objective: Chaperonin-	containing	tailless	complex	polypeptide	1	subunit	6A	(CCT6A)	
is	reported	to	be	an	efficient	prognostic	biomarker	in	various	cancers,	but	it	is	rarely	
reported	in	astrocytoma.	Thus,	this	study	aimed	to	evaluate	the	expression	of	CCT6A	
and its correlation with disease features and prognosis in astrocytoma patients.
Methods: Totally,	 198	 astrocytoma	patients	who	 received	 surgery	 treatment	were	
enrolled.	CCT6A	protein	expression	was	determined	in	the	tumor	tissues	fixed	in	for-
malin	and	embedded	in	paraffin	(FFEP)	by	immunohistochemistry	(IHC)	assay.	In	addi-
tion,	133	out	of	198	astrocytoma	patients	had	fresh	tumor	tissues	frozen	in	the	liquid	
nitrogen	for	the	determination	of	CCT6A	mRNA	expression	by	reverse	transcription-	
quantitative	polymerase	chain	reaction.
Results: Sixty-	nine	 (34.8%),	70	 (35.4%),	46	 (23.2%),	and	13	 (6.6%)	astrocytoma	pa-
tients	had	the	CCT6A	immunohistochemistry	(IHC)	score	of	0–	3,	4–	6,	7–	9,	and	10–	12,	
respectively.	CCT6A	protein	expression	was	correlated	with	increased	World	Health	
Organization	(WHO)	grade	(P <	0.001)	and	less	isocitrate	dehydrogenase	(IDH)	muta-
tion	(P =	0.002);	meanwhile,	CCT6A	mRNA	expression	was	only	related	to	elevated	
WHO	grade	(P =	0.001).	However,	CCT6A	protein	and	mRNA	expression	were	not	cor-
related	with	other	clinical	features	and	subsequent	treatment	modalities	(all	P >	0.05).	
Moreover,	CCT6A	protein	high	and	CCT6A	mRNA	high	were	related	to	shorter	accu-
mulating	overall	survival	(OS;	both	P <	0.05).	CCT6A	protein	high	was	an	independent	
factor	for	predicting	the	worse	OS	(hazard	ratio:	1.821,	P =	0.012).
Conclusion: Chaperonin-	containing	tailless	complex	polypeptide	1	subunit	6A	corre-
lates	with	elevated	WHO	grade	and	less	IDH	mutation;	besides,	CCT6A	high	expres-
sion	is	 independently	associated	with	unfavorable	accumulating	OS	of	astrocytoma	
patients.
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1  |  INTRODUC TION

Astrocytoma,	one	of	the	most	common	and	aggressive	type	of	pri-
mary	brain	tumors	in	adults,	is	a	fatal	malignant	tumor	with	natural	
resistance	to	many	drugs	due	to	the	inability	of	anti-	tumor	drugs	in	
crossing	the	blood-	brain	barrier.1,2	Although	resection	with	or	with-
out following radiotherapy and chemotherapy remains the leading 
treatment	modality	 in	general	astrocytoma	patients,	the	prognosis	
of astrocytoma patients is diverse according to classification issued 
by	 the	World	Health	Organization	 (WHO),	 of	which,	 astrocytoma	
patients	 with	 low	 grade	 (WHO	 grade	 I-	II)	 have	 a	 better	 survival	
outcome	with	a	5-	year	survival	of	63.8%–	65%,3-	5	while	high-	grade	
(WHO	grade	 III-	IV)	 astrocytoma	 patients	 are	 accompanied	with	 a	
worse	clinical	outcome	with	a	5-	year	survival	rate	of	less	than	5%.6 
Even	though	great	efforts	have	been	given	in	exploring	the	biomark-
ers for prognosis of astrocytoma patients such as isocitrate dehy-
drogenase	(IDH)	mutation	and	deletion	of	1p/19q,	etc.,7,8 the urgent 
needs	of	finding	additional	biomarkers	for	evaluating	disease	status,	
predicting	prognosis	of	astrocytoma,	and	 further	 realizing	 its	 indi-
vidualized treatment are still not met.

Chaperonin-	containing	 tailless	 complex	 polypeptide	 1	 subunit	
6A	 (CCT6A)	 is	 one	 out	 of	 eight	 different	 subunits	 of	 chaperonin-	
containing	 tailless	complex	polypeptide	1	 (CCT),	which	 is	 involved	
in	folding	actins	and	tubulins,	then	further	participating	in	the	reg-
ulation	of	proliferation,	migration,	invasion,	and	cell	cycle	of	various	
cancer cells.9-	12	 For	 instance,	 in	 hepatocellular	 carcinoma,	 CCT6A	
overexpression leads to cancer cell growth via affecting the G1 to 
S	 phase	 transition9;	 besides,	 another	 study	 discloses	 that	 CCT6A	
promotes	the	metastasis	of	non-	small-	cell	 lung	carcinoma	(NSCLC)	
cell	 lines	 via	 suppressing	 SMAD2	 and	 TGF-	β signaling pathway.12 
Moreover,	recent	studies	have	also	explicated	the	prognosis	value	of	
CCT6A	in	various	tumors	including	hepatocellular	carcinoma,	breast	
cancer,	 Ewing	 sarcoma,	 and	 especially	 in	 glioblastoma.13-	15	 For	 in-
stance,	 in	 glioblastoma	which	 is	 the	most	 advanced	 astrocytoma,	
CCT6A	 is	highly	expressed	and	 shows	a	negative	association	with	
survival.16	However,	 the	value	of	CCT6A	severing	as	a	potent	bio-
marker	for	prognostication	in	astrocytoma	is	still	unclear.	This	study	
aimed	to	evaluate	the	expression	of	CCT6A	and	its	correlation	with	
disease features and prognosis in astrocytoma patients.

2  |  MATERIAL S AND METHODS

2.1  |  Patients

This	study	was	a	retrospective	cohort	study.	Between	January	2016	
and	December	2020,	198	astrocytoma	patients	who	received	sur-
gery treatment in our hospitals were retrospectively reviewed in this 

study. Patients conforming to the inclusion criteria were included as 
follows:	(1)	diagnosis	of	astrocytoma	in	accordance	with	the	criteria	
issued	by	World	Health	Organization	 (WHO)17;	 (2)	age	within	18–	
80	 years;	 (3)	 received	 the	 resection	 treatment;	 (4)	 integrated	pre-	
surgery	clinical	 information	and	 follow-	up	data;	and	 (5)	had	 tumor	
tissues	fixed	in	formalin	and	embedded	in	paraffin	(FFEP).	Patients	
were	excluded	whether	they	had	received	the	neoadjuvant	therapy,	
or	had	a	history	of	malignant	tumor,	radiotherapy,	or	chemotherapy	
for other malignant tumors before the resection. The Institutional 
Review	Board	approved	 this	 study,	and	 the	written	 informed	con-
sents were collected.

2.2  |  Characteristics and specimen's collection

Characteristics	 such	 as	 age,	 and	 gender	 were	 obtained	 from	 the	
electric	 database;	 besides,	 the	 follow-	up	data,	 adjuvant	 radiother-
apy,	or	chemotherapy	after	surgery	and	overall	 survival	 (OS)	were	
also	 recorded.	 The	 FFPE	 tumor	 tissues	were	 collected	 for	 further	
evaluation	of	CCT6A	protein	expression	by	 immunohistochemistry	
(IHC)	assay.	Furthermore,	133	out	of	198	astrocytoma	patients	had	
fresh	 tumor	 tissues	 frozen	 in	 the	 liquid	 nitrogen,	which	were	 also	
collected	for	the	further	determination	of	CCT6A	mRNA	expression	
by	 reverse	 transcription-	quantitative	 polymerase	 chain	 reaction	
(RT-	qPCR).

2.3  |  Immunohistochemistry assay

Immunohistochemistry	 (IHC)	 assay	was	 used	 for	 the	 detection	 of	
the	CCT6A	protein	expression	in	tumor	tissues	of	198	astrocytoma	
patients.	In	brief,	the	primary	antibody	used	in	IHC	was	the	CCT6A	
Polyclonal	Antibody	(Catalog	#PA5-	101926,	Invitrogen),	which	was	
diluted	into	1:200,	and	the	secondary	antibody	was	the	Goat	anti-	
Rabbit	 IgG	 (H+L;	 Catalog	 #31466,	 Invitrogen),	 which	 was	 diluted	
into	1:60.	After	the	FFPE	tissues	been	deparaffinized	and	hydrated,	
the	 microwave	 method	 was	 applied	 to	 retrieve	 the	 heat-	induced	
antigen	 epitope;	 meanwhile,	 EDTA	 antigen	 retrieval	 solution	 was	
added	 to	 the	samples,	and	 they	were	 incubated	 for	20	min.	Then,	
hydrogen	 peroxide	 was	 added,	 followed	 by	 being	 incubated	 with	
primary	antibody	at	4°C	overnight.	Subsequently,	a	secondary	an-
tibody	was	added	in	the	samples,	and	they	were	incubated	at	37°C	
for	60	min.	The	diaminobenzidine	(DAB;	Sigma-	Aldrich)	was	used	for	
staining,	and	hematoxylin	(Sigma-	Aldrich)	was	used	for	counterstain.	
The intensity and density of IHC staining were recorded under a 
light	microscope	using	a	semi-	quantitative	scoring	method	as	previ-
ous report.18 Two investigators evaluated the intensity and density 
of	 IHC	staining	 independently,	and	the	final	value	of	 intensity	and	

K E Y W O R D S
astrocytoma,	chaperonin-	containing	tailless	complex	polypeptide	1	subunit	6A,	isocitrate	
dehydrogenase	mutation,	overall	survival,	World	Health	Organization	grade



    |  3 of 9HU et al.

density of IHC staining was calculated as the mean of two investiga-
tors.	Furthermore,	the	IHC	score	less	than	or	equal	to	3	was	defined	
as	the	CCT6A	protein	low	expression,	while	IHC	score	more	than	3	
was	defined	as	CCT6A	protein	high	expression.

2.4  |  Reverse transcription- quantitative 
polymerase chain reaction assay

The	fresh	tumor	tissues	 frozen	 in	 the	 liquid	nitrogen	were	used	for	
the	 detection	 of	 the	 CCT6A	mRNA	 expression	 by	 RT-	qPCR	 assay.	
In	detail,	the	total	RNA	was	isolated	using	TRIzol™	Reagent	(Catalog	
#15596026,	Invitrogen);	besides,	the	detailed	procedure	was	as	fol-
lows:	after	the	frozen	tumor	tissues	being	grinded,	TRIzol	reagent	was	
added	to	the	samples	to	lyse	the	cell;	then,	after	standing	for	5	min,	
the chloroform was added to the samples followed by centrifuging for 
1	min.	Then,	adding	isopropanol	or	adding	ethanol	followed	by	centri-
fuging	were	sequentially	used	for	washing	the	samples.	Finally,	RNase-	
free	water	was	used	 for	dissolving	 the	RNA.	After	 that,	 cDNA	was	
synthesized	by	reverse	transcription	assay	using	the	iScript™ Reverse 
Transcription	Supermix	(Catalog	#1708840,	Bio-	Rad);	in	detail,	firstly,	
the	total	RNA	was	mixed	with	water	and	set	at	65°C	for	5	min.	Then,	
the reaction system was mixed with 5 ×	RT	buffer,	enzyme	mix,	and	
RT	primer,	and	the	mixed	reaction	system	was	set	at	42°C	for	18	min.	
Lastly,	the	reaction	system	was	set	at	98°C	for	5	min;	then,	the	syn-
thesized	cDNA	was	stored	at	−20°C.	Finally,	the	qPCR	was	carried	out	
using	QuantiNova	SYBR	Green	PCR	Kit	 (Catalog	#208057,	Qiagen);	
in	detail,	the	mixed	reaction	system	was	set	at	the	followed	reaction	
conditions:	94°C	for	5	min	for	1	cycle	and	then	94°C	for	5	s	followed	
by	61°C	for	30	s	for	40	cycles.	The	expression	of	CCT6A	mRNA	was	
normalized	by	GAPDH	with	a	2−ΔΔCt method. The PCR primers used in 
this study were referred to the previous study.19

2.5  |  Statistical analysis

Comparisons	of	variables	were	determined	by	Student's	t test and 
Wilcoxon	rank	sum	test	as	appropriate.	Correlation	analysis	for	or-
dinal	 variable	 was	 examined	 by	 the	 Spearman	 test.	 Kaplan-	Meier	
curves	and	log-	rank	test	were	applied	to	display	the	correlation	of	
CCT6A	 expression	 (protein	 and	 mRNA	 expression)	 with	 accumu-
lating	 OS.	 Cox's	 proportional	 hazard	 regression	 model	 was	 used	
to	 evaluate	 the	 predictive	 factors	 for	OS.	 For	 subgroup	 analyses,	
patients	were	categorized	as	patients	with	 low-	grade	astrocytoma	
(WHO	I-	II	grade)	and	patients	with	high-	grade	astrocytoma	(WHO	
III-	IV	grade),	respectively;	patients	were	classified	as	IDH	mutation	
and	 IDH	 non-	mutation	 subgroups	 according	 to	 the	 IDH	mutation	
status;	meanwhile,	 they	were	 categorized	 as	WHO	grade	 I,	WHO	
grade	 II,	WHO	grade	 III,	 and	WHO	grade	 IV	 subgroups	 according	
to	the	WHO	grade;	besides,	they	were	classified	as	age	≥60	years	
and age <60	years	subgroups	according	to	their	age.	SPSS	21.0	sta-
tistical	 software	 (IBM	Corp)	 and	 GraphPad	 Prism	 7.02	 (GraphPad	
Software	 Inc)	 were	 used	 in	 this	 study	 for	 the	 data	 analysis	 and	

presentation.	All	tests	were	two-	sided,	and	P < 0.05 indicated a sta-
tistical significance.

3  |  RESULTS

3.1  |  Baseline characteristics

In	total	astrocytoma	patients,	the	mean	age	was	48.7	±	14.6	years.	
There	were	77	(38.9%)	females	and	121	(61.1%)	males.	The	distribu-
tion of WHO grade in astrocytoma patients was listed as follows: 
10	(5.1%)	patients	with	grade	I,	75	(37.9%)	patients	with	grade	II,	74	
(37.3%)	patients	with	grade	 III,	and	39	 (19.7%)	patients	with	grade	
IV.	Other	baseline	characteristics	of	astrocytoma	patients	including	
IDH	mutation,	Karnofsky	performance	status	(KPS)	score,	adjuvant	
radiotherapy,	and	adjuvant	chemotherapy	were	listed	in	Table	1.

3.2  |  Correlation of CCT6A expression with clinical 
features and subsequent therapy

The	 CCT6A	 protein	 expression	 in	 FFPE	 tumor	 tissues	 was	 deter-
mined	by	IHC	assay	(Figure	1A),	which	showed	that	69	(34.8%),	70	
(35.4%),	46	(23.2%),	and	13	(6.6%)	astrocytoma	patients	had	the	IHC	
score	of	0–	3,	4–	6,	7–	9,	and	10–	12,	 respectively	 (Figure	1B).	As	 to	

TA B L E  1 Clinical	characteristics	of	astrocytoma	patients

Items
Astrocytoma 
patients (N = 198)

Age	(years),	mean	±	SD 48.7	±	14.6

Gender,	No.	(%)

Male 121	(61.1)

Female 77	(38.9)

WHO	grade,	No.	(%)

I 10	(5.1)

II 75	(37.9)

III 74	(37.3)

IV 39	(19.7)

IDH	mutation,	No.	(%)

Yes 91	(46.0)

No 107	(54.0)

KPS	score	(points),	mean	±	SD 62.2	± 11.7

Adjuvant	radiotherapy,	No.	(%)

Yes 166	(83.8)

No 32	(16.2)

Adjuvant	chemotherapy,	No.	(%)

Yes 135	(68.2)

No 63	(31.8)

Abbreviations:	IDH,	isocitrate	dehydrogenase;	KPS,	Karnofsky	
performance	status;	SD,	standard	deviation;	WHO,	World	Health	
Organization.
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the	correlation	of	CCT6A	protein	expression	with	clinical	features,	
the	elevated	CCT6A	IHC	score	was	correlated	with	increased	WHO	
grade	 (P <	 0.001,	 Figure	 2C)	 and	 less	 IDH	 mutation	 (P =	 0.002,	
Figure	2D),	while	CCT6A	 IHC	score	was	not	correlated	with	other	
clinical	 features	 including	 age	 (P =	 0.178,	 Figure	 2A),	 gender	
(P =	0.960,	Figure	2B),	or	KPS	score	(P =	0.097,	Figure	2E).

As	to	the	association	of	CCT6A	mRNA	expression	with	clinical	
features,	 increased	 CCT6A	mRNA	 expression	was	 only	 related	 to	

elevated	WHO	grade	 (P =	 0.001,	Figure	3C),	while	CCT6A	mRNA	
expression was not related to other clinical features including age 
(P =	0.378,	Figure	3A),	gender	(P =	0.884,	Figure	3B),	IDH	mutation	
(P =	0.087,	Figure	3D),	or	KPS	score	(P =	0.716,	Figure	3E).

Moreover,	 CCT6A	 protein	 and	 mRNA	 expressions	 were	 not	
associated	with	 subsequent	 treatment	modalities,	 no	matter	 ad-
juvant	 radiotherapy,	 or	 adjuvant	 chemotherapy	 (all	 P >	 0.05,	
Figure	4A-	D).

F I G U R E  1 Chaperonin-	containing	tailless	complex	polypeptide	1	subunit	6A	protein	expression	in	astrocytoma	patients.	Diagram	of	
different	IHC	grade	of	CCT6A	expression	in	astrocytoma	(X200;	A).	Distribution	of	IHC	score	of	CCT6A	in	astrocytoma	patients	(B).	CCT6A,	
chaperonin-	containing	tailless	complex	polypeptide	1	subunit	6A;	IHC,	immunohistochemistry

F I G U R E  2 Correlation	of	CCT6A	protein	expression	with	clinical	features	in	astrocytoma	patients.	Correlation	of	CCT6A	protein	
expression	with	age	(A),	gender	(B),	WHO	grade	(C),	IDH	mutation	(D),	and	KPS	score	(E)	in	astrocytoma	patients.	CCT6A,	chaperonin-	
containing	tailless	complex	polypeptide	1	subunit	6A;	WHO,	World	Health	Organization;	IDH,	isocitrate	dehydrogenase;	KPS,	Karnofsky	
performance status
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3.3  |  Association of CCT6A expression 
with survival

Astrocytoma	 patients	 were	 categorized	 as	 CCT6A	 protein	 high	
(n =	129)	and	CCT6A	protein	low	(n =	69)	according	to	the	cut-	off	
value	 of	 CCT6A	 IHC	 score	 of	 3.	Meanwhile,	 the	 astrocytoma	 pa-
tients	were	 categorized	 as	CCT6A	mRNA	high	 and	CCT6A	mRNA	

low	 according	 to	 the	 median	 value	 of	 CCT6A	 mRNA	 expression.	
Besides,	log-	rank	test	was	conducted	to	evaluate	the	correlation	of	
CCT6A	expression	with	survival.	The	findings	disclosed	that	CCT6A	
protein	 high	 was	 related	 to	 shorter	 accumulating	 OS	 (P =	 0.007,	
Figure	5A);	meanwhile,	the	similar	tendency	was	also	observed	as	to	
the	association	of	CCT6A	mRNA	expression	with	accumulating	OS	
(P =	0.012,	Figure	5B).

F I G U R E  3 Correlation	of	CCT6A	mRNA	expression	with	clinical	features	in	astrocytoma	patients.	Correlation	of	CCT6A	mRNA	
expression	with	age	(A),	gender	(B),	WHO	grade	(C),	IDH	mutation	(D),	and	KPS	score	(E)	in	astrocytoma	patients.	CCT6A,	chaperonin-	
containing	tailless	complex	polypeptide	1	subunit	6A;	WHO,	World	Health	Organization;	IDH,	isocitrate	dehydrogenase;	KPS,	Karnofsky	
performance status

F I G U R E  4 Correlation	of	CCT6A	
expression with adjuvant therapy in 
astrocytoma patients. Correlation 
of	CCT6A	protein	expression	with	
adjuvant	radiotherapy	(A)	and	adjuvant	
chemotherapy	(B)	in	astrocytoma	patients;	
correlation	of	CCT6A	mRNA	expression	
with	adjuvant	radiotherapy	(C)	and	
adjuvant	chemotherapy	(D)	in	astrocytoma	
patients.	CCT6A,	chaperonin-	containing	
tailless	complex	polypeptide	1	subunit	6A;	
IHC,	immunohistochemistry
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F I G U R E  5 Correlation	of	CCT6A	expression	with	accumulating	OS	in	astrocytoma	patients.	Correlation	of	CCT6A	protein	(A)	and	CCT6A	
mRNA	(B)	expression	with	accumulating	OS	in	astrocytoma	patients.	CCT6A,	chaperonin-	containing	tailless	complex	polypeptide	1	subunit	
6A;	OS,	overall	survival

F I G U R E  6 Correlation	of	CCT6A	expression	with	accumulating	OS	in	low	grade	and	high-	grade	astrocytoma	patients.	Correlation	of	
CCT6A	protein	(A)	and	CCT6A	mRNA	(B)	expression	with	accumulating	OS	in	low-	grade	astrocytoma	patients;	correlation	of	CCT6A	protein	
(C)	and	CCT6A	mRNA	(D)	expression	with	accumulating	OS	in	high-	grade	astrocytoma	patients	CCT6A,	chaperonin-	containing	tailless	
complex	polypeptide	1	subunit	6A;	OS,	overall	survival
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For	subgroup	analyses,	astrocytoma	patients	were	classified	as	
low-	grade	 astrocytoma	 patients	 (WHO	 I-	II	 grade)	 and	 high-	grade	
astrocytoma	 patients	 (WHO	 III-	IV	 grade).	 The	 analysis	 indicated	
that	 in	 low-	grade	 astrocytoma	 patients,	 CCT6A	 expressions	 (both	
mRNA	and	protein,	both	P >	0.05,	Figure	6A,B)	were	not	associated	
with	accumulating	OS.	 In	high-	grade	astrocytoma	patients,	CCT6A	
mRNA	high	was	related	to	the	shorter	accumulating	OS	(P =	0.045,	
Figure	6D);	however,	no	correlation	was	found	in	CCT6A	protein	ex-
pression	and	accumulating	OS	(P =	0.793,	Figure	6C).

Apart	 from	 that,	CCT6A	was	not	correlated	with	accumulating	
OS	no	matter	 in	 IDH	mutation	 astrocytoma	patients	 or	 IDH	non-	
mutation	astrocytoma	patients'	subgroups	(All	P >	0.05,	Figure	S1A-	
D);	meanwhile,	CCT6A	was	not	associated	with	accumulating	OS	in	
WHO	grade	 I,	WHO	grade	 II,	WHO	grade	 III,	 and	WHO	grade	 IV	
subgroups	 (All	P >	 0.05,	 Figure	S2A-	H);	 besides,	CCT6A	only	 cor-
related	with	 accumulating	OS	 in	 patients	with	 age	<60	 years	 (All	
P <	0.05,	Figure	S3A,B),	but	not	in	patients	with	age	≥60	years	(All	
P >	0.05,	Figure	S3C,D).

3.4  |  Independent factors in predicting OS

In	order	to	explicating	the	factors	 influencing	OS,	univariate	 logis-
tic	regression	analysis	was	conducted.	As	 listed	 in	Table	2,	CCT6A	
protein	 high	 (hazard	 ratio	 [HR]:	 1.885,	P =	 0.008),	 CCT6A	mRNA	
high	(HR:	1.935,	P =	0.015),	age	(≥60	years;	HR:	1.641,	P =	0.037),	
and	WHO	high	grade	(HR:	2.924,	P <	0.001)	were	associated	with	
shorter	OS,	while	IDH	mutation	(HR:	0.555,	P =	0.007)	was	corre-
lated	with	favorable	OS.

Considering	 the	 multicollinearity	 among	 CCT6A	 mRNA	 high,	
WHO	high	grade,	and	CCT6A	protein	high,	only	CCT6A	protein	high	
was	chosen	to	be	included	in	the	multivariate	Cox's	regression	anal-
ysis with forward stepwise method along with other factors such as 
age	and	gender	in	univariate	logistic	regression	model.	Moreover,	it	
indicated	that	CCT6A	protein	high	 (HR:	1.821,	P =	0.012)	and	age	
(≥60	 years;	HR:	 1.833,	P =	 0.008)	were	 independently	 associated	
with	worse	OS	(Table	2).

4  |  DISCUSSION

CCT,	a	cytosolic	chaperonin	in	eukaryotes,	has	been	best	elucidated	
in	 its	 interactions	 with	 the	 cytoskeletal	 proteins	 actin	 and	 tubu-
lin9;	meanwhile,	 as	 to	 the	 role	 of	CCT	 in	 cancers,	 extensive	 stud-
ies have disclosed that CCT promotes the cancer cell growth and 
tumorigenicity	through	affecting	the	expression	of	MYC,	cyclin	D1,	
and regulating the Wnt/β-	Catenin	 signaling	 pathway.20,21	 CCT6A	
belongs	 to	 the	 subunit	 of	 CCT,	which	 is	 firstly	 reported	 in	 2006,	
among	which,	CCT6A	is	identified	in	drug-	resistant	melanoma	and	is	
reported to play an important role in the regulation of cancers.15,22 
After	that,	over	the	past	two	decades,	the	regulatory	role	of	CCT6A	
in	malignant	tumor	has	been	gradually	explicated,	which	shows	that	
CCT6A	leads	to	the	cancer	cell	growth	and	metastasis	via	affecting	

the	cell	cycle	and	TGF-	β signaling.9-	12 To sum up the evidence men-
tioned	above,	the	CCT6A	serves	as	a	cancer-	promoting	gene	in	the	
genesis	and	the	progression	of	tumors.	As	to	astrocytoma,	there	is	
only	one	study	concerning	the	clinical	value	of	CCT6A	evaluating	the	
prognosis	of	glioblastoma,	which	is	the	most	advanced	astrocytoma,	
and	 the	discovery	 shows	 that	CCT6A	 is	highly	expressed,	 and	 the	
elevated	expression	of	CCT6A	exhibited	a	 lower	survival,	while	as	
to	 the	whole	 cohort	 of	 astrocytoma	despite	 the	WHO	grade,	 the	
relative	study	is	scarce.	The	present	study	enrolled	198	astrocytoma	
patients,	meanwhile,	evaluated	the	expression	of	CCT6A	in	astrocy-
toma patients and its correlation with clinical features and survival 
of astrocytoma patients.

Firstly,	 we	 found	 that	 CCT6A	 expression	 was	 correlated	 with	
increased WHO grade and less IDH mutation. The possible expla-
nations	might	be	as	follows:	 (1)	CCT6A	acts	as	a	cancer-	promoting	
gene which might promote the proliferation destiny of astrocytoma 
cells,	 and	 thereby,	 the	elevated	expression	of	CCT6A	 leads	 to	 the	
increasement of WHO grade12;	 (2)	CCT	was	reported	to	be	down-
regulated	in	the	differentiated	cells,	while	as	a	subunit	of	CCT,	the	
increased	expression	of	CCT6A	was	also	supposed	to	be	associated	
with worse differentiation of astrocytoma cells which indicated 
a	higher	WHO	grade,	 thus	 further	disclosed	a	positive	association	
between	CCT6A	expression	and	WHO	grade23;	and	(3)	about	80%	
IDH	 mutation	 is	 observed	 in	 low-	grade	 glioma	 patients	 including	
astrocytoma	 patients,	 while	 it	 is	 rare	 in	 high-	grade	 astrocytoma	

TA B L E  2 Factors	correlated	with	OS

Items

Cox's proportional hazard regression 
model

P value HR (95% CI)

Univariate	Cox's	regression

CCT6A	protein	high 0.008 1.885	(1.179–	3.013)

CCT6A	mRNA	high 0.015 1.935	(1.140–	3.285)

Age	(≥60	years) 0.037 1.641	(1.030–	2.625)

Gender	(male) 0.143 0.719	(0.462–	1.118)

WHO high grade <0.001 2.924	(1.841–	4.646)

IDH mutation 0.007 0.555	(0.361–	0.852)

KPS	score	(≥70) 0.153 0.724	(0.465–	1.127)

Adjuvant	radiotherapy 0.326 1.321	(0.758–	2.302)

Adjuvant	chemotherapy 0.598 1.123	(0.730–	1.727)

Multivariate	Cox's	regression	(forward	stepwise)a 

CCT6A	protein	high 0.012 1.821	(1.138–	2.913)

Age	(≥60	years) 0.008 1.833	(1.172–	2.868)

Note: CCT6A,	chaperonin-	containing	tailless	complex	polypeptide	
1	subunit	6A.
Abbreviations:	CI,	confidence	interval;	HR,	hazard	ratio;	IDH,	isocitrate	
dehydrogenase;	KPS,	Karnofsky	performance	status;	OS,	overall	
survival;	WHO,	World	Health	Organization.
aConsidering	the	multicollinearity,	all	factors	except	“CCTA6	mRNA	
high”	and	“WHO	high	grade”	were	included	in	the	multivariate	Cox's	
regression analysis with forward stepwise method.
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patients.24,25	 Meanwhile,	 elevated	 CCT6A	 expression	 was	 shown	
to	be	correlated	with	increased	WHO	grade	in	our	study;	thus,	the	
elevated	CCT6A	expression	is	correlated	with	less	IDH	mutation	in	
astrocytoma patients.

Secondly,	we	found	that	CCT6A	high	was	associated	with	worse	
OS	 in	 astrocytoma	 patients.	 This	 finding	 is	 similar	 with	 previous	
studies	 which	 disclose	 that	 CCT6A	 expression	 is	 negatively	 cor-
related	with	OS	in	non-	small	cell	lung	carcinoma	patients	and	breast	
cancer.11,26	 This	 finding	might	 be	 explained	 as	 follows:	 (1)	 CCT6A	
acts	 as	 an	 inducer	 in	 the	 tumorigenesis	 of	 astrocytoma,	 which	
implies	 that	 the	 high	 expression	 of	CCT6A	may	 promote	 the	 pro-
liferation,	 invasion,	 and	metastasis,	while	 inhibits	 the	apoptosis	of	
astrocytoma	cells,	thereby,	causes	a	worse	survival	of	astrocytoma	
patients;	(2)	astrocytoma	patients	with	the	low	expression	of	CCT6A	
may be more sensitivity to the chemotherapy agents such as temo-
zolomide,	platinum,	and	lomustine,	while	this	hypothesis	needs	fur-
ther	verified;	(3)	as	the	correlation	of	CCT6A	expression	with	clinical	
features	of	astrocytoma	patients,	CCT6A	expression	was	positively	
correlated	 with	WHO	 grade;	 therefore,	 the	 increased	 CCT6A	 ex-
pression might cause a worse survival outcome though contributing 
to an elevated WHO grade.

There	 were	 some	 limitations	 in	 this	 study:	 (1)	 the	 underlying	
mechanism	of	CCT6A	in	astrocytoma	was	not	clear,	which	needed	
further	assessment;	(2)	as	we	mentioned	above,	the	CCT6A	expres-
sion might be related to the drug sensitivity of the chemotherapy 
agents	 such	 as	 temozolomide,	 platinum,	 and	 lomustine,	while	 this	
hypothesis	needed	further	exploration;	(3)	the	detection	of	CCT6A	
expression in peripheral blood might be more convenient and fea-
sible	than	that	in	tumor	tissues;	thus,	further	study	was	needed;	(4)	
the	disease-	free	survival	or	progression-	free	survival	was	not	evalu-
ated	in	this	study,	which	needed	to	be	explored	in	the	further	study;	
(5)	because	that	the	1p/19q	was	also	a	vital	prognostic	biomarker	in	
astrocytoma	patients,	while	this	study	did	not	evaluate	the	correla-
tion	between	CCT6A	and	1p/19q,	which	needed	a	further	study	to	
explore this article.

To	be	conclusive,	CCT6A	correlates	with	elevated	WHO	grade	
and	 less	 IDH	 mutation;	 besides,	 CCT6A	 high	 expression	 is	 inde-
pendently	associated	with	unfavorable	accumulating	OS	of	astrocy-
toma patients.
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