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[Abstract] Objective To explore the factors influencing the HPV L1 protein expression in tumor tissues and to
understand the expression pattern of HPV L1 protein in different cervical lesion tissues. Methods Different cervical lesion
tissues were collected to detect genotypes and genome physical states of HPV 16 and 18. ELISA, Western blotting analysis,
and immunohistochemical staining were used to examine the expression of HPV L1 protein in the tissues. Results A total of 48
specimens were collected, with 42 being HPV16 positive and 3 being HPV18 positive. In HPV16 positive specimens, 25
harbored exclusively the episomal form, 7 carried mixed forms, and 10 had integrated type. All the HPV18 positive specimens
belonged to the integrated type. The results of ELISA and Western blotting analysis displayed that HPV L1 expression
decreased with the aggravation of the lesion severities. The immunohistochemistry findings showed that L1 positive reactions
were of different forms and varied with different physical states of viral genome, differentiation degrees, and progression of
lesion tissues. Conclusion HPYV L1 expression in cervical lesion tissues has its structural foundation, and the expression levels
are closely related to many factors, including the physical state of virus genome in lesion tissues. differentiation degrees of
tumor tissue, and the state of virus gene sequence being inserted into host ones.
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NHL 3k 895 B (human papillomavirus, HPV) 3
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J6.HPV L1 #H £k 5 8R E R IE M FOE i
L By B A i R A Ok U FE R B R 3R AL
TR HEA AR ZS 05 3 M R 180 72  HPV i 3
(¥ A 0 J B A Re o8 . AT RE R L1 R AR IB
5 I 9ed 2H 20 R 00 s 28 v ol T R H R K
9 5 S BE IR Sl W 40 A ) SRR R e IR
A L1 EARSBTY . Bk, T DNA L4l
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B A L AR A A AR R EE LR HPV
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R 3l i L1 33Kk,
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Fig 1 Gene sequence and analysis of genetic transcript changes before and after
HPV16 virus genome integration (redrawn according to references [5, 11])
A The types of virus mRNA formed in transcription and positions of regulatory sites in viral genome related to the transcription
when the viral genome was at episomal. The red arrows show that the sequences of genome was broken and lost during the inte-
gration of virus genome. B: The types of virus mRNA formed in transcription and positions of regulatory sites in viral genome
related to the transcription after virus genome was integrated to the gene frame of the host. The loss of virus gene was not taken

into consideration in this figure.
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Fig 2 Analysis of L1 expression affected by different combinations of cell
differentiation states and HPV virus genome physical states
There are 10 combinations for HPV L1 protein expression in the tissue. |: There are only episomal viruses;ll: There are episomal and
integrated viruses. [[[: There are only integrated viruses. a: Viral genome at episomal; B: Viral genome integrated into the sequence
could be transcribed and read correctly;y: Viral genome integrated into the sequence could not be transcribed or had frame shift reading.

A: Undifferentiated, or dedifferentiated, or poorly differentiated; B: Differentiated or well differentiated
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GA-3', =¥ KJ# 1 026 bp; HPV18 E6.5-AAG GCA
TAA CCG AAA TAG G-3',5'-TTC TGC TGG ATT
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ATG AAA ATG ACA GTA AAG AC-3', 5'-CAT
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e P B BB B 2 R/ IN 2 e RS o B )5 40 S [ 1Y
L5 mL EP A&, (2) 5557 40 i >4 40 1 5l 3l 15 77
80 %0 il » IR AR 14 i 71 £k 41 Ff . 800 r/min 5.0 Ji5 4 %
AR 1.5 mL EP &, (3)DNA B T Fik 4%
EP & d -5 A 10 mmol/L pH=38. 0 # TE £ np
W 400 pL,20% SDS 25 pL.1 mg/mL & K 50
pL,F 55 CARWEA IR . DNA $4 B8 b o iy
ARSI, T 2R BLUE B0 [ TURE R
A 50~100 L UK fif 22 00, 40 36 T EP &
—20 CPR A . (DOEARREG Bk EP &
RS SRCEAY (N §r 7 G g S B G TR O S 3
T EPEH, T —20 CRRAF% .

2.6 HPV #g%% R PCRIEFARY H HPVI6
A HPVI8 E6 3L K K Bt . RNAKR :2X Tag Master
Mix 12.5 pL.DNA #i#g 1.5 uL, HPV16 f1 HPV
18 E6 b FUES14 0.8 pl, AZE KA AR FLE 25
pl, PB4 F. 94 C WA ME 5 min; 94°C 28 1 1. 5
min.55CiE Kk 1 min. 72 C ZEff 1. 5 min, § 3 30 4>
T3 e faq 72 C A JEf 5 min, B =HF 1.5%
14 35 g W R JE L DK FEL R 60~ 80 VL Bif ] 50 miin; H
UK T BB & 58 A DR AF
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AR E.O. BT . RN &M BT E2 79
P E2 ORF 2K . KERT 1 kb, iR 7548
P, & DNA H5ETHKk & 10 min, JEHS4L.
94°C 2 min,55C 2 min,72°C 2 min, 3t 35 MEIF,
JE 72 CFEAFHEMR 10 min, 2T 1. 5% (3 b
HEREHLIK . 60~80 V HLYK 50 min J5 , &E KU RS
HEAH
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(D F£#l —D =5 1) /(D W% — D = ED#A7 IR Y
AR =2. 1 I Sk BE P N
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B R E /N R Z MNP0 HPV L1 55 B SR S 5
W E S R YE S T 1 4 000 19 HRP ARIC I E4L
/N TgG HUARYE T s FH TBS 3. DAB Wtk it €5
2.10 HPV L1 &G RAeeimupdin ¥
A D) AR AR B IS L PBS UL A 320 HL O, Y
VAV 2 B U 1 5 AR R W I s PBS Yk i AT HPV
L1 HifAk, 55 1 hs PBS U A A9 R AL 9 - 50 B
ZHUPBS YR IMA Y R-BUAEY R-HR S A
it} 52 44 s PBS ¥ . DAB 1 5 ; PBS %% . 5 A K 2 e .
AR s K B B RSB B . T S Y
A2 K6 0 1 3o A 24 L HPV6 BH 1 14 22 8635 98 B
PEXT IR B AR AR B 2 4 6 /D BB
HPV1.6.11,16,18.31 L1 ZH4r B va EHiik ., /N R4t
HPV16 L1 sk CamVir-1. %4 HPV L1 £
sLREBLIA .

2.11 %tz s Jf SPSS10. 0 %14 kb B84
GERDL s Fom AL 22 5 B ECR B R O %
M BB K HE () Ry 0. 05,

3.1 ARAOk R RIS BRI I R AR A 48 i
Ho g vy s g 22 4, CIN T~117 4] A7 98 4 451, B
WIRI I 7 0. R 8 . A R BRI 3
(HPV6 BRI T e H LU 2= BT B

3.2 HPV #il#&anl  frAds PCR Y1, 91 ™~
W2 1. 550 By e W 6 s v Uk B S IR R 4t W 5% 4
Ho R HPVI6, 18 W Xf F¢ 574 E6 5147, X R 4
B =R NG B R 397,322 bp(J& 3), R Ak
HPV16.18 fiFp =2 HPV # 5,

B 3 HPV EFK N E6 5|4 PCR ¥ 35 7= 47 i ik &
Fig 3 Electrophoretogram of PCR amplification products

with E6 primer for HPV type detection
1. DNA marker; 2: CaSki cells were used as positive control
of HPV16 (397 bp); 3: Hela cells were used as positive
control of HPV18 (322 bp); 4-7, 10-12: The specimens
were HPV16 positive (397 bp); 8. The specimen was
HPV18 positive (322 bp); 9: The specimen was of some

other type, showing no band

T WSS B A8 1] B S5 A8 2H 41 L FRATT Uk
42 fil HPV16 JE& 4L (87. 5%) . 3 ] HPV18 & Y
(6.25%) .4 16,18 B HIFL 3 (6.25%), W 1.

x1 EHMALL HPV BHKNER
Tabl Detection of HPV types in cervical tissue specimens

n

HPV HPV  Not HPV
Clinical diagnosis Total
type 16 type 18 type 16/18
Chronic cervicitis 20 0 2 22
CINT-1I 6 0 1 7
Carcinoma in situ 4 0 0 4
Early invasive carcinoma 5 2 0 7
Cancer of medium and late stage 7 1 0 8
Total 42 3 3 48
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3.3 HPVI6.18 BAz AR EHMER XL
i€ HPV16.,18 BG4l PRARAS 73 53 97 15 H E2 42
KA N E6 B A 7 B, HPV16 #5 4% 43 | 75 206,
1 026 bpib 2 3 54, HPV18 43 BI4E 452 bp.1 028
bp &b B4 . §7 45 B9 PCR 7™ 9 B3 Ik &7
Scion Imaged. 0 1§ 73 B 4 JE 47 I BE 53 #r 3 F 55
E2.E6 4570 1 ALK BEAE . H) I HPV 3k P 41 i) 3
WREN L (DE2/E620. 8, i B R4 Uk i A W
S LB A 2 5 (2)0<<E2/E6<20. 8, HIR &
A LUKIE b A AT AR 43 5T KA 2% 2
WAR T AR 43 F T i /N 25 5 (3)E2/E6 =0, g %
AR B VKB EAXAE 206 bp B 452 bp 4k i
B (4,

T B ik PR 20 4y AR 26 0 A 0 5 2R L AT LA AR
th o B o A2 R B 4 e T 5 A i ik R 2 ) L 49
TSR BRI 1717 28 5 7R 2 TR 20 11 L 9] Ok R
ANTR) A% 22 6] o B i DR AL ) ) BERS H A 2 B
Gt R (R 2,

B4 F

MmIT AL HPVI6 I8 mEEEA
W IR AR A AL T R K

Fig 4 Physical state detection electrophoretogram of

HPV 16, 18 virus genomes in cervical lesion tissues
1. DNA marker; 2. CaSki cells were used as control of
mixed HPV16 genome in which episomal genome dominated
(206 bp and 1 026 bp, E2/E6>0. 8); 3. SiHa cells were
used as control of integrated HPV16 genome (206 bp); 4:
Hel.a cells were used as control of integrated HPV18 genome
(452 bp); 5: Specimen was shown as positive of episomal
HPV16 genome; 6, 7: Specimens were shown as the mixed
HPV16 genome; 8: Specimen was shown as the positive of
integrated HPV16 genome; 9: Specimen was shown as the

positive of integrated HPV18 genome

#2 HPVEZREERMERSKRNER

Tab 2 HPYV type determination and physical state detection

n

Episomal HPV16 Mixed HPV16 Integrated HPV16 Integrated HPV18
Clinical pathologic diagnosis N
genome genome genome genome
Chronic cervicitis 22 20 0 0
CINT -1I 7 5 1 0
Carcinoma in situ 4 0 3 1
Early invasive carcinoma 7 0 2 3 2
Carcinoma of medium and late stage 8 0 1 6 1
Total 48 25 7 10 3
3.4 HPV L1 ki ¢y ELISA #m 2 % ELISA & 14-
. AN
M55 R 7R L B SRR M N E L HPV L1 f 3R 3% L2
1.0} AN

BT B R B, AN R AR 28 2 R, HPV
L1 AR B 22 R A Gt 2 L8 5).

3.5 HPVLI ZRaRk&X &G RpiEbnsR
R 25 5 o & A i B HPV6 9 5 5 A 19 8
HR HPV P IR A B CIN T ~ 1 5 7 98
o KB IR 20 M g 414 L AE 55 000 4b 2 M B AR S b
J RS . B SR A CIN T ~ [1 44U S 4% W
8 T A7 R S L 98 R A R 2H 20 B g Ak A W
AR5 Gk SR 5 R A B AL 25 A8 B 1 Jn R %
s s R, g EER AN i (HPV B % 5
R Pk IE A DL 0 S 2l s B (L 6)

0.8f

' AN* AN*
06_ %k %k
041
0.2F

0 . . . . ,

Chronic  CIN [ -II Carcinoma  Early Carcinoma of
cervicitis 7 in situ invasive medium and
(22) (4) carcinoma late stage

(N ®)
B S HPV[HEMRZA ELISA M £ R

Fig 5 ELISA detection results of HPV positive specimens

The results showed that with the aggravation of lesion de-
gree, the expression of HPV L1 declined. ** P<C0. 01 vs

cervicitis lesion tissues; “* P<C0. 01 vs other lesions
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Fig 6 Western blotting analysis of HPV L1 protein expression

in different cervical lesion tissues with HPV16 genome
1. Chronic cervicitis, genome was episomal; 2. CIN [ -1 ,

genome was mixed; 3: Carcinoma in situ. genome was

mixed; 4: Early squamous-celled carcinoma, genome was

mixed; 5: Squamous-celled carcinoma of medium and late

stage, genome was integrated; 6: Protein marker

3.6 HPV L1 & & & ik 6§ K48 b7k 40 840 5 48 )
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WA, e fy HPV16 fHM: & HPV1S BHE 4 20
AR 2 AL BHPE SN AE A0 I P Y 43 AT D 2 B A
PR LA B DX 358 20 P A S R e RS . A L B P
SN DX R B 2 2R P ) 3 A1 R S 5 R LA AR
K25,

HPV L1 AP S 7E A [8] (495 78 2 2L ) LA
Z TP AR 1 53 A FRAE RO 2 ] — 2R 78 L J2 5 [
P 52 NE s B BCNE B 43 A A i AN TR) . il g 2 41

BHPE S RE 18 73 A R il 55 20 2P HP'V 5 [R 2 £ ) B
KBRS RE VES) HA W R (R a1k

1&%1&>$DH¢WE@L$%<$B;H W) S5 AH G . R0
FERBOT LIy R W2 58 — 28 & il o o 2 2 R 41
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Fig 7 Analysis of anti-HPV L1 immunohistochemistry

A':Condyloma acuminate. Detection with goat anti-HPV L1 polyclonal antibody. HPV gene type was identified as HPV6. L1
positive reaction was mainly in the nucleus and rarely in the cytoplasm. The positive reaction appeared in shallow epithelium in
late stage of keratinocyte differentiation. The state of tissue belonged to the combination of | -a-A and B according to Fig 2;
B:Chronic cervicitis. Detection with CamVir-1 antibody. The gene type was identified as HPV16 and the genome was the in epi-
somal state. L1 positive reaction was mainly in the cytoplasm and rarely in the nucleus. The state of tissue belonged to the com-
bination of | -a-A and B according to Fig 2;C:Carcinoma in situ of cervix. Detection with CamVir-1 antibody. The gene type
was identified as HPV16 and the genome was in the mixed state. Weakly medium L1 positive reaction could be seen in tumor
tissue. Positive reactions could be seen in the cytoplasm and the nucleus. The intensity of LL1 positive reaction was relatively u-
niform in the whole tissue. The state of tissue belonged to the combination of I -3-A according to Fig 2;D:Carcinoma in situ of
cervix. Detection with Cam Vir-1 antibody. The gene type was identified as HPV16 and the genome was in the integrated state.
Strong L1 positive reaction appeared in the lesion tissue. The intensity of positive reaction was relatively uniform in the whole
tissue and was not related to tissue structure and differentiation. The reaction was mainly concentrated in the cytoplasm and was
weaker in the nucleus. The state of tissue belonged to the combination of [[[-y-A and B according to Fig 2; E: Moderately and
highly differentiated squamous carcinoma in the middle or advanced stage in the cervix uteri. Detection with Cam Vir-1 antibod-
y. The gene type was identified as HPV16 and the genome was in mixed state. In the zone of keratin pearls where tumor cells
were clearly differentiated, 1.1 reaction was greatly stronger than that in the surrounding tissue where tumor cells were lowly
differentiated. The state of tissue belonged to the combination of [[-y-A and B according to Fig 2;F: Moderately and high dif-
ferentiated squamous carcinoma in the middle and advanced stage in cervix uteri. Detection with mice anti-HPV L1 polyvalent
monoclonal antibody. The gene type was identified as HPV16 and the genome was in integrated state. The L1 positive reaction
was negative or very weakly positive and the reaction intensity associated with the differentiateion degree of tumor cells. The
state of tissue belonged to the combination of [l[-y-A and B according to Fig 2; G: Moderately differentiated squamous carcino-
ma in the middle or advanced stage in cervix uteri. Detection with mouse anti-HPV L1 polyvalent monoclonal antibody. The
gene type was identified as HPV16 and the genome was in the integrated state. The L1 reaction was at moderate intensity level
and the intensity was similar in the scattered tumor cells and tumor tissue. The state of tissue belonged to the combination of [I[ -
v-B according to Fig 2; H: Moderately differentiated adenocarcinoma in the middle or advanced stage in cervix uteri. Detection
with mouse anti-HPV L1 polyvalent monoclonal antibody. The gene type was identified as HPV18 and the genome was in the
integrated state. The L1 reaction was at moderate intensity level and the intensity was similar in tumor tissue. The state of tis-
sue belonged to the combination of [[[-y-B according to Fig 2; 1. Moderately and poorly differentiated adenocarcinoma in the
middle or advanced stage in cervix uteri. Detection with mouse anti-HPV L1 polyvalent monoclonal antibody. The gene type
was identified as HPV18 and the genome was in integrated state. No obvious .1 positive reaction was seen in tumor tissue. The

state of tissue belonged to the combination of [[-y-B according to Fig 2
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