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[ ZE] a 4%} 254 DNA (mitochondrial DNA , mtDNA)D-¥f [X. ] 8 4% F R £ 7 1 (single nucleotide polymorphisms,
SNP) 5 ¥ i K B 4 Jfil bk E298 (diffuse large B cell lymphoma, DLBCL) H 3% it R FI TG KK R . ok B 19914E7 H &
20124 7 H AL Jb B ARE R 22 55 DY 2 B 1 8 RH% 52 98 9T 16 108 45 DLBCL 223 1) ML AE A , (511 159 {51 4 B A A I e A 4 R ok
B H B ECDNA, 34T PCR A HE AT SNP 437 55 i[RI B 4347, ik 97 91 %t RETE 72 A A 7 D-FR X SNP KUK IR L. 48 R A% ER T/
G 73A/GL263A/G+315C/C Hii A\ 5 DLBCL [ AR B A ¢, % BRI /N 5541 £ ] 200G/A 55 DLBCL (1) R 3E A 2%, ¥
fi D-34 SNP 7E DLBCL 2 (TR B2 /1, 5 A~ SNP A7 SO i o HORRAS 36 451 A X DLBCL A= 7 T A7 7E 32 (R 32 A W B vk 22 5 3
Z R F TN AL EE DR 16304 Dy DLBCL T 5 4 57 T 5 35 5 16304C &35 A A7 1B B4 T 16304T &35 (RR=0.513,95% CI
40.266~0.989; P<0.05), £ ;384 mtDNA D-3F[X SNP 2347 7] LA B 52 DLBCL (¥ % A2 KU B e f& T T 4.
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Correlation between D-loop SNPs of mitochondrial DNA and diffuse large B cell
lymphoma

ZHAO Guimin, DIAO Lanping, LIU Lihong, WU Xiaolin, GAO Zhe, GAO Yuhuan(Department of Hematology, the Fourth Hospital of
Hebei Medical University, Shijiazhuang 050000, Hebei, China)

[Abstract] Objective: To investigate the correlations between single nucleotide polymorphisms (SNPs) in the D-loop of mitochondrial
DNA (mtDNA) and the disease risk as well as the prognosis of diffuse large B cell lymphoma (DLBCL). Methods: Blood samples
from 108 DLBCL patients treated at the Department of Hematology of the Fourth Hospital of Heibei Medical University during July,
1991 and July 2012 were collected for this study; in addition, blood samples from 159 healthy controls during the same period were al-
so collected. DNA was extracted according to the standard protocols for PCR amplification and SNP locus genotype analyses. The risk
of D-loop SNPs was investigated by case-control study. Results: The minor alleles of nucleotides 73A/G, 263A/G, 315C/C insert were
associated with a decreased risk for DLBCL. The minor allele of the nucleotides 200G/A was associated with an increased risk for DLB-
CL. To further evaluate the predictive function of D-loop SNPs in DLBCL patients, five SNP sites were identified by Log-Rank test that
with statistically significant prediction value of DLBCL survival in a univariate analysis. In a multivariate analysis, allele 16304 was
identified as an independent predictor of DLBCL prognosis. The survival time of DLBCL patients with 16304C was significantly short-
er than that of patients with 16304T (RR=0.513, 95% CI=0.266-0.989, P<0.05). Conclusion: The analysis of D-loop SNPs in mtDNA
can help identifying the occurrence risks and poor prognosis subtypes of DLBCL.

[Key words] mitochondrial DNA (mtDNA); D-loop; single nucleotide polymorphisms (SNP); diffuse large B cell lymphoma (DLB-
CL); prognosis
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18 D-2A[X (D-loop) mtDNA JE4fid X4, [X j2& H E
FR % Sk R BE RV I SR R I8 , BN B L& B
il (%) T 5 VR AT R SR L E B H A AR
B D-F P AR E 2 i A H R A /D 2 SNP
3 e OO e R ) KU T EL e AT PR T AR AT A
BERED, AWFFNF T —A 1 kb XA 7518 K B 4
it vk B 987 (diffuse large B cell lymphoma, DLBCL)
MK DNA J LT B D-38 XA 5 LA ) 8 i RS
HFRH) D-381X SNP, JF1¥ 4 1X £& SNP /£ DLBCL /&%
B4 (72 (overall survival rate, OSR) 1 FEMAME -

1 #EREEE

1.1 W R T4

W e M 1991 45 7 H 2012 4F 7 H B TRIE ] I K
=28 DU R e v R 32 76 97 1Y 108 45 DLBCL &35 1fi.
TREAS , [R] B R UACEE 159 131 ik B A N I 3R AR A Sy kot
FE o 9 g0 N FRVEE - A HE WHO F R 43 2512 W7 W
LI I3 B B U B Rk 52 383 o HERR ARV < C BH 0 B
LW K I U R A e A . BT N IR ST
P15 S0 O 258 s TR R B A T R ARG BT R I B
W PR G 2 AL HE (L HES : 2016MEC066)
1.2 Z2EXFFE

PCR i vE 77 &5 (G .44 RO W H 5% [E Promega
2\ 7] , DNA marker J#J H 4t 5 Solarbio £t A R A A,
PCR Y3 5| ¥ g H 5 £ 7 TR IR A = it
PCR 1% (AB Applied Biosystems 9902) 4 5 & [& & [X]
IR, P (ABI 3730XL) I H Applied Biosys-
tems A &) , K I = E 250 L (SCR20B B I H H A&
Hitachi A 7.
1.3 DNA#ZI

{5 FH 1) ‘3 BE K 2H DNA 425U T B (Promega, Madi-
son, WD $2HUE K 241 DNA , F4i# 474520 °CUKAH -

KA DLBCL & #% J fi# FEx B35 % 5 ml Ak i
Jik I, & T EDTA HiEE , T4 CCOKFEIRAF . 41
WREAR B T B OHLLL2 500xg B0 15 min, HUH B0
&3 EIEW IIN DB 0.1% (1) Trion-X, FE R L,
AL AR . JE I 3 ml DNA $EHUR , K Ik
TN 150 ml /] 10% SDS-400 pl 2 (A i (PKO W,
TR, KB B I EH A 1 200 ul 5 mol/L ) NaCl
W, B0 a7 BiE, B K OB, 8 5
DNA ZURWIHT . % DNA ZURWH % 5 & K 2
70% L FEEPEH, B0, 7 O B E BP &L BT
J5 0200 pl () TE W, B T 4 °CUKAE 24 h L L, /8 DNA
ViR PR SRELUT () DNA AR A B T-20 °CUkFE %
1% o
1.4 PCR ¥ ¥ 4= SNP {2 & 2 B & o 47

Fl R IE [ 5] ) 5 - CCCCATGCTTACAAG
CAAGT-3' (¥ T & 16190-16209) F1 Jx [7] 5| 4 5' -
GCTTTGAGGAGGTAAGCTAC-3' ( #% # & 602-
583) , M ZE K & DNA D-¥£ [X ™ 4 Bt — 4> 982 bp 1=
Y. 1% B PCRIRE A B0 & vl B B A ERE /7, 34T DU
JEATAAL . FH YRR 28 55 2 08 PRI P e SRR &tk AT
PEIM T, 58 J5 7= 4 B T ABIPRISM 3 [K 43 HT4X
3100 Eor &, RE e 2 &1
15 %itsgam

K H SPSS 18.0 Gt it # {1, ) ki 4 DLBCL & &
AT 3 B ZH 5 AN SNP A7 7E Bk 2k 1 & 35 A Ka-
plan-Meier v T 542 A7 M 2, I F 0 SOk 3 He A
173 5K FH Cox LU R B R 14T 2 L R A A7 0 #r o
PA P<0.05 8% P<0.01 %257 A Gt % o

2 & R

2.1 BLBCL %% Ann Arbor % #14= IPI i % 5 10 5
ERE PN

LA 108 151 BLBCL £ % (1) 10 £ [ 15 540 , i@ ik
X BURIAS 36 20 AT 45 B .7, Ann Arbor 43 3 A1 [ R Fil
J&i ¥8 % (international prognostic index, IPD V¥4 5 &
T 10 FAELEFMIL I P<0.01, K Do

#1 DLBCL 2 EMIGRIFIES 10 - FEMME XM
Tab.1 Correlation between clinical characteristics and

survival rate of 10-year in DLBCL patients

.. . 10-year survival
Clinical characteristic

rate (%)

Gender
Male 69 6.9 0.571
Female 39 6.1

Ages (ta)
<60 61 2.0 0.147
>60 47 12.5

Ann Arbor stage
I-II 28 20.8 0.000
ar-v 80 1.5

IPI
0-2 76 9.4 0.000
3-5 32 0.0

" International prognostic index

2.2 DLBCL ## SNP{z &89 & B £ A

A B T 18 ZH A DLBCL £ 3% IfIL 3% B A< 1) 982
bp Z& R D-FF XA I F 140 7 55 A7 7E SNP, Hr
%o FEZH 5 DLBCL £ 3 26 4> SNP £ /)N S5 437 5 [R] 47 %
T 5%, 83 20 b A DLBCL £ 5 i3 xof e 41 e
A~ SNP &I, 7£ DLBCL 35 SNP 4% & 3 ek /b (1)
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73A/G263A/G-315C/C (f1x=52.193, P<0.01 ; yossa=
4.765, P<0.05; y’35c=29.127, P<0.01) , &5 S 32 0 B 3
#5417 X L8 45 7 B [(R] 7] 48451 DLBCL ; 1 200G/A SNP
5 DLBCL (A B 38 i1 B 2 48 ¢ (7 =8.435, P<0.05;
£,

72 DLBCL B & F{gBR*1 R SNP i 5 B /RN LR
Tab.2 Frequency comparison of SNPs between DLBCL

patients and control group

DLBCL grou Control grou
SNP group group

(r=108) (r=159)
73A/G 4/104 70/89 0.000
263A/G 1/107 10/149 0.030
315C/C insert’ 2/106 43/116 0.000
200G/A 12/96 4/155 0.004
"C and CC insert

2.3 SNP4{z,&% 5DLBCL ## 104 & &8940 %M

7E 26 > SNP 7 51 54 v, 54 SNP A7 i #AG I
B [F] 5 () BV . ARSI AE AR S NN S5 R E AC_
000021 26 1~ SNP Z[A] 1)K &R o K4 EATEREA SNP
KA Y, % DLBCL B8 7y N 4H, T
TEIX LE A7 1T 1 e AR A2 A7 it 2814 FH Kaplan-Meier 154
#l. AR 146.309.315.199 £ 16304 5 DLB-
CL R X R BN it 2 L (P<0.05 5% P<
0.01) . J% H] Log-Rank fa 50 #% £ & 37 55 16362 , i i€
H. 5 DLBCL i 5 AH ¢ 1% o 4t vt % 5 X (P>0.05;
3, KD,
2.4 16304 %424 B & DLBCL #l /6 49 J&= = 7] B -

T ] 25 A0 355 31X 8 SNP 55 Il AR AL , 28 Cox L
5] RS ABE B S AT 22 DR 35 70 B 45 R SRR, 16304 S5 v
BRI 9 4 UL 9 DLBCL T g IS BN R 7 (R 4D . 1E
16304 17 /5 R B2 A7 R [H] 16304C JE A 2 g2 10 R4
1718 Z A% T % W 16304T i (K 7Y #% (RR=0.513;
95%CI 2~ 0.266~0.989; P<0.05) . £ EKH, 16304 1%
AL AU DLBCL 5 1 TS A5 50 (1) T e 77

%3 SNP{I=5DLBCL £& 10 ££FRHHEXE
Tab.3 The correlation between the SNP gene polymorphisms and survival rate of 10-year in patients with DLBCL

Polymorphism n 10-year survival rate (%) Ve P

146 C 13 273 1.343 0.047
T 95 3.8

199 C 9 25.0 1.491 0.013
T 99 4.8

309 C insert® 63 3.8 1.497 0.011
C 45 10.5

315 insert” 99 7.0 1.354 0.019
C 9 0.0

16304 C 15 0.0 1.342 0.010
T 93 7.7

16362 C 39 0.0 0.061 0.083
T 69 10.3

* Including 1 C, 2 C and 3 C insert; * Including 1 C and 2 C insert

3 %W it

DLBCL /& # i L F 2 4 7 ik B2 9% (non-Hodg-
kin”s lymphoma, NHL) V.2 , 11 22 i 984 b 764 CU 0 2
9 DLBCL 7 BRI 7, {57 &5 I PR A 25 R AR 2D
F®, PD-L1 [ 3" UTR ) rs4143815 {if £ SNP 5
BUC [ 5 93 AU RIS 3F J mT R B A A OGS,
BFF T B 5 383 K 3200 DLBCL & R AR 7. 22 s AL N
0 % R R 1) 2 A5 M R B 8 5 DLBCL ) AU A
DR R RE ) XU 5 S8 A LI T, AT 5 50 DNA
A R,

YACOUB %% 31, mtDNA D-3K[X [ 25028 A L
B S B AR 0 R 32 W 2 1 vk B i T I Cacute

lymphoblastic leukemia, ALL) [ f& [ 5 25 A1 A= W05 &
Yo AURHAE FE LRI e DA WE T S5
i RIS FH 7915 AH O 1) D-FR X SNPU, - AR A Fi8 i i
¥ mtDNA D-3£ X SNP #EAT Az, DLPEAL 750l DL-
BCL &9 KBS (1 B8 77, 25 3 B on A% H BRI/ N S5 A7 J
73A/G+263A/G~315C/C i A [¥] SNP 5l %7 DLB-
CL E# B E WD , FEnix B2 {7 JE K AT {ff DLBCL &
Jegs JRU; AR, AT BE A $I5PT DLBCL (1E - A% FER
/N BE TR 200G /A 1) SNP #iR 7E DLBCL £ % i 3%
B, $E R 1% K A 35 i DLBCL 1 & 9 KUK o
KWOK %1% B, mtDNA D-34 [X 2 i 2k b 14 e ik,
Horp AR FI mtDNA 75 55 R A2 A 5%, 5 % 5%
P (1) 2 M T B8 2 F2 0 mtDNA [ &2 . ALL i
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FRIT J5 mtDNA 5 & AR AT BE 2 52 W 40 97 1 0%
P, IR AT RERCN L ALL TG B IFHbn . #E—25
¥ DLBCL 44,97 Jim #h & 1L 4 2% 25457 3 [X] SNP 43 %

R4, AT REAT B T30 X o0 R U R i 24 6, LA
(LN N E T

100 100 100
S 80 S sor £ gof
8 £ 8
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1 REID-M#ZEERAL S DLBCL 2&/E Frhik
Fig.1 The survival curves of DLBCL patients with different D-loop nucleotide sites

#4 DLBCL E%SNP 510X FRMNMAXM
Tab.4 The correlation between SNPs and survival rate
of 10-year in DLBCL patients

Polymorphism  RR(relative risk) 95%CI Pvalue

146 1.272 0.578-2.798  0.550
199 1.568 0.634-3.876  0.330
309 0.724 0.447-1.174  0.190
315 2.173 0.827-5.713  0.116
16304 0.513 0.266-0.989  0.046
16362 0.711 0.441-1.147  0.162
Ann arbor stage 1.749 0.939-3.256  0.078
IPI" 2.304 1.371-3.872  0.002

" International prognostic index

1% % mtDNA D-¥£ [X SNP ¥ 1 H 71l DLBCL
TG HIBE /1. 7E 16304 ) SNP 7 5, £ 8 e 2 AR AR
Y R AR AHIE T F A A AL B R AL A 16304 1Y
SNP 24 DLBCL [ 4437 91l f5 K 26« 1X 4™ SNP J& T-4%
1] 16192-16270-16304-150 [X 32k [X 43 £& Hi 44 B £ 7Y
US R0, € T )L DLBCL XU AH 5¢ SNP, {H
16304 A J& T X £ SNP. AN [A] 1) D-2F X SNP {7 i ALk
SF- 2% T H R 1) 500 RN RE TS A A, 76 FE 4 e e
IR /) 24 A it e 0 00 %5 21 s P I 5, & A E 1
T A AE XU AH 5% [0 SNP 2 AN [F] F0Y . BT 5 26

Jee: UKG: J% T AR 2 ) SNP A7 s 4R A T 122 X Chyper-
variable region, HV) , A2 5 72 8745 #4 f A1 IR mtDNA
R KA FRARN, KR 1636216304 47 £ )& T HV-
[, 05 H Al A7 5 8 T HV-11 . AW 70 5 2o,
mtDNA 51748 [X FEAS i AE & e Hh e AR

2R A4k TR 4 A 1) RN SR 0K 52 R4 D-IR AR,
RUN'E R B IR AA A A . XA X I8 SNP A BE 520
mtDNA 5 il , 3B 75 3 5 1 25082, 51 ROS B
JISURHAZ 35 PR 20 453473 LA S S 1) A e Je )

B2, AHEF R B mtDNA D-3£ [X - 88 SNP Ay
DLBCL K[ b 77 J& () S Fi Ar & o 3@ i % D-24
[X SNP 43 # °] §& A5 B TR 73 DLBCL IR 45 e & i
FE TG (1 8 2 A, AT A B T B8 X 28 2 4 1A
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