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Abstract:Objective To investigate the predictive value of downstream of tyrosine kinase 6 (DOK6),
TBC1D16 combination on the chemotherapy sensitivity and prognosis of patients with acute myeloid leukemia
(AML). Methods A total of 152 AML patients admitted to Zibo First Hospital from April 2015 to April 2018
were included. Bone marrow and/or peripheral venous blood was collected from patients before chemotherapy
and mononuclear cells were isolated. Real-time fluorescence quantitative polymerase chainreaction (qPCR)
was performed to detect the expression levels of DOK6 and TBC1D16 and methylation levels in monocytes,
and to compare the proportion of patients with different levels of AML in complete remission after chemother-
apy. The predictive value of the combination of DOK6, TBC1D16 on the sensitivity of chemotherapy in AML
patients was analyzed by the area under curve of the receiver operating characteristic curve. Results AML pa-
tients with high expression level of DOK6 had a higher risk of adverse intrinsic karyotype classification and a
lower proportion of incomplete remission level compared to those with low expression level of DOK6,and the
difference was statistically significant (P<C0. 05) ;jamong AML patients with low or high expression level of
TBC1D16, AML patients with high expression level of TBC1DI16 had a higher risk of adverse intrinsic karyo-
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type classification and a lower proportion of incomplete remission compared to those with low expression lev-
els of TBC1D16,and the difference was statistically significant (P <C0. 05). AML patients with complete re-
mission have higher expression levels of DOK6 and TBC1D16, higher levels of TBC1D16 methylation, and
lower levels of DOK6 methylation (P <C0. 05). AML patients with high expression level of DOK6 or low
methylation of DOK6 or high expression level of TBCID16 or TBC1D16 have lower overall survival (P <<
0.05). Meanwhile, AML patients with high expression of both TBC1D16 and DOK6 had a lower overall sur-
vival time (P<C0. 05) ; AML patients with high TBC1D16 methylation and low DOK6 methylation had lower
overall survival (P <C0. 05). The sensitivity and specificity of DOK6 and TBC1D16 one-way prediction of
chemotherapy sensitivity in AML patients were 96. 98% and 98. 32% ,respectively.and 98. 47 % and 97.59%,
respectively. The sensitivity,specificity,and accuracy of the combination of DOK6 and TBC1616 in predicting

AML chemotherapy sensitivity were 97. 10%,96. 39% ,and 96. 71 % , respectively. Conclusion

The detection

of DOK6 and TBC1D16 in monocytes can be used as potential predictors of chemotherapy sensitivity and prog-

nosis in AML patients.
Key words: downstream of tyrosine kinase 6;
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F}AML & &M R UG FZ RNz 1, Hi,
WU AT BE 52 M 25 9 S AN TS A AML S B AU TR
KRBT B T B, AT A0, ME R 5 1
6 T iiF (DOK6) iy 3R 3K 7K V- Fl s 86+ 1= H & k7K P
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41 5 Kk A BE AN R . OS W AML 2 Wi 2z H &1t 5
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fE. R SERT 28 1 R A B4 X = N (gPCR) 7 i
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MR ) 1 B A & e A 4l DNA. A1 F SYBR
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TBCID16 W H BEALIRA . R AR 95 CHpgt 30
5,95 CHFLES 5,62 CHFLE 30 5,72 CHFLE 305,78 °C
Frak 32 s, DNA A% R & #h & 1 i CpGeno-
me "DNA & i i F & # 17, f H 5 DOKé6 1§
TBCID16 #£ ik 7K F # [A] ) £ & 3 5 DOK6 5§
TBC1D16 H Ak i % 1 .

1.4 SGiteghb R SPSS22. 0 Al GraphPad Prism
5.0 Geit B F AT 8 0 . Fisher K864 50 T
LbEe A oy 2670 i, PRAL bRk ¢ K256, i Kap-
lan-Meier 20 Fl COX [m] 5 5 78 3R PR 2 A 2 (K 2% 40
HoPEAE DOK6 & TBC1D16 2 ik /K F- 5% B 54k % OS

=

3=

B, L P<<0.05 WESFAHGH¥E X,

2 & ES

2.1 DOK6,TBCID16 A ik /KFE AML & &1
I PR A4y FHR4F tede AML 91 IR R4 F 4 1iF 4n 35
1 Fi7n 7 DOK6 R A ol = Rk ) AML B35, 4
T DOKS6 ik # ik . DOK6 = F AN AML & # FA
KR4 BN B XU T /e oA 58 42 % e L 3 TEAIR (P <<
0.05); f£ TBCIDI16 X 3Rk ol = Rk 1 AML B &
i, 4 T TBCID16 ik % ik, TBCIDI16 & % ik 19
AML (85 A A% R oy 2 A BRSO oR 8 &2 27
fi# LB B A (P <<0. 05), L3 1.,

1 DOK6,.TBC1D16 REFRIEKTE AML BEMNIGEKF S FIFMEL B[ +s FHn(%)]

o DOKG6 {Ik#ik DOK6 i #ik b 'IjBL71D16 N ’IjBClDlG . P
(n=65) (n=87 EE(n=178) HFIE=T74)
AR () 43.38+12. 88 44,2547, 44 0.36  0.716 0 42,48+10. 88 45,3611, 59 .58  0.116 2
PRI 39(60. 00) 43(49.43) 1.68  0.1956 44(53.66) 38(51.35) 0.39  0.5317
HAIC<10° /L) 34.7349. 03 32.0248. 49 .90 0.060 1 31,3848, 97 35.08+11. 96 1.87  0.0641
LIHIC<10° /L) 2,450, 24 2.48+0.58 0.39  0.6953 2.5140. 39 2.43+0.25 150 0.136 6
ML A g/ 71.4247.77 73.626. 83 1.85  0.0660 73.5546. 70 71.7647. 93 1.51 0.134 2
/R0 /1) 48.177.28 46.216.32 L77  0.0784 48,2249, 94 45.8248.21 1L.62  0.1077
R AN (< 10° /1) 74.4448.79 73.53+9. 03 0.62  0.5351 76.58+16.16 71.11417. 99 .97  0.0502
HREA 00 74,3111, 69 76,3212, 58 1..00 0.316 9 73,2022, 94 77,8417, 39 1.40 0.163 7
FLRRB AR (U/ L) 499, 33463, 89 503. 597473. 86 0.37  0.710 1 492, 98467 41 511. 0470, 39 1.62 0.108 2
AR (00) ]
AU 25(38. 46) 13(14. 94) 10.98  0.000 9 30(38. 46) 8(10. 81 15.48  <<0.000 1
rpepE U 27(41,54) 35(40. 23) 0.03  0.8710 31(39. 74) 31(41.89) 0.07 0.787 6
NS0 6(9.23) 32(36. 78) 15.06  0.000 1 9(11. 54 29(39.19) 15.48  <C0.000 1
A F) 5(7.69) 9(10. 34 0.06  0.807 1 6(7.69) 8(10. 81) 0. 44 0. 506 3
KRIERGESRILH] 24(36. 92) 59(67. 82) 14,32 0.000 2 29(37.18) 54(72.97) 19.63  <<0.000 1
AML Y
Mo 1(1.53) 1(1.15) 0.04  0.8350 2(2.56) 0(0. 00) 1.92 0.165 6
Ml 3(4. 62) 5(5.75) 0.10  0.757 2 4(5.13) 45, 41D <0.01 0.939 0
M2 30(46.15) 40(45. 98) <0.01  0.9827 33(42. 31 36(48.65) 0.62 0.432 6
M3 4(6.15) 3(3.45) 0.62  0.4311 4(5.13) 3(4.05) 0.10 0.752 2
M4 16(24. 62) 20(22. 99) 0.05  0.8154 18(23.08) 18(24. 32) 0.03 0.856 5
M5 16(24. 62) 14(16. 09) .71 01915 16(20. 51) 14(18.92) 0. 06 0.805 1
et i 5w
EH I 43(55.13) 62(71. 26) 0.45  0.500 0 49(62. 82) 56(75. 68) 0.26 0.512 2
R3] 3(4.62) 2(2.30) 0.63  0.428 2 3(3.80) 2(2.70) 0.16 0.692 8
(8521 10(15. 38) 8(9. 20) .37 0.2427 9(11.54) 9(12.16) 0.01 0.905 3
inv(16) 3(4.62) 2(2.30) 0.63  0.4282 3(3.84) 2(2.70) 0.16 0.692 8
11923 3(4.62) 3(3.45) 0.13  0.714 7 3(3.84) 3(4.05) <0.01 0.947 5
A 4(6.15) 9(10. 34) 0.84  0.3607 7(8.97) 6(8.11) 0. 04 0.848 6
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X S 77 7E W 5L Ak 437 &5, T TBC1D16 78 3'-UTR £ 15
R AL LA 1. M T RS &%) AML &
H.owEZ M AML B #F BA T & DOK6 Al
TBC1D16 £ik/KF B &) TBC1D16 H KAk K - i

BARH DOK6 13 Ak 2% 35K F (P <<0. 05), L% 2.
AL T fE e X BB 41, AML 41 B A 5 & 19 DOKG6,
TBCIDI16 35K - #5f) TBC1D16 H! 3k % ik K -
R DOK6 H AL 35K (P<0. 05), L3 3.
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%H ﬁ«rfﬂwWmej %%EMMW
58;2FHMM .-—r“—'\\s ~ Rog . . . N
0 1 000 1 500 2 000 0 500 1 000 1 500 2 000
WEL R
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i@ 20} Py
00 5b0 1.000 1 5‘00 2 000 O0 5‘00 1‘000 1 5‘00 2 000
WEL WEL
1.0 T 1.0 T
oo ol
B af oo
0.2F 0.2fF
o 00 5‘00 1‘000 1 5‘00 2 000 0'00 5‘00 1‘000 1 5‘00 2 000
W t t W
DOK6 R B AL = TBC1D16 R E LR
B 1 DOKS6 #1 TBC1D16 # B E 4k i &
£2 RESUEBMELER AML BE DOK6, R EMEZHNZE COX MIH44H M T DOK6 k%
TBCID16 Rk K Ff B ELKF (2 +5) K AML B % . DOK6 & #£ikm AML B &1 OS #
- RELEW  RREM b ik, 25 A 5423 X (P <<0.05); # e F TBC1D16
) (=83 (=69 k%K1 AML f %, TBCID16 15 % ik AML ##
DOK6 23k 7k T 0.21£0.03  0.8540.11 50,81 <0, 001 B OS TR, ZRAEFHITHFE X (P<0.05) ;LT
TBCIDI6 £4F  0.4440.05 0.1540.03 42.26 <0.001  DOK6 & H & fk i AML & 3%, DOK6 & W &1L
DOK6 ! # kK 0.13-40.04  0.03+0.01 20.24 <0.000 AML B ERM OS W &H, ZRAF %8 X (P <
TBCIDI6 H£ALAT  0.8040.10  0.3940.08 27.51 <o0.001  0.05); #H Ik T TBC1D16 ik H & b iy AML & 3,

x3 BEMEBASES AML A DOK6,TBCID16 Rik
KEFMBBEAKE(x+s5)
felt JE xof R 20 AML %1
i H P
(n=99) (n=152)
DOKG6 ik K 0.9040.09  0.5040.06 42.26 <<0.001
TBC1D16 Fik K- 0.1240.03  0.3140.04 40.42 <<0.001
DOKG6 H! 3k K 0.034+0.01  0.08£0.02 23.06 <<0.001
TBC1D16 B 4k KFE  0.3540.06 0.6140.09 25.31 <<0.001

2.3 AML H ¥ h DOK6.TBC1D16 3 ik /K F Fi1 Hf
AL KER A EPE AML B d DOK6 26 35 K F
5 TBCID16 ik K F (r = 0. 484, P < 0. 05) Fl
TBC1D16 H £ 4k K F (r =0. 262, P <<0. 05) 5 1F 4
%, 5 DOK6 H F AL K- (- =—0. 651, P<C0.05) &
A ¥ (r=0. 573, P<C0. 05); TBCID16 %ik/KF 5
TBC1D16 H 3 AL 7K F- 2 IE A & (r = — 0. 279, P<<
0.05),5 DOK6 H JEAL /K5 11 A ¢ ; DOK6 H JE 4k
K5 TBCID16 B F: b7k 2 A 56 (- = —0. 183,
P<C0.05),

2.4 TBCID16 .DOK6 FEikAFTH AML 9 OS 1y

TBC1D16 & H ik AML 851 OS Bk, 2% H
Giit2E i X (P <<0.05), [AAf, TBC1D16 fl DOK6
[ & 2R A M AML B 1) OS B L, Z 5 A 5112
X (P<C0.05); TBCID16 & W 54k F1 DOK6 Ik Y
Ay AML B &R OSEMK. ZR A5 #E X
(P<<0.05), WLIE 2, A E M Z WK D &N
TBC1D16 5 DOK6 ik ik &, AML B9 OS # 2%, 2
SH G FE L (P<<0. 05, L% 4,

2.5 DOK6,TBCID16 %} AML & & 1k 7 U vk i
W4 8 TR DOK6 8 TBC1D16 % AML
AT OB 1Y T A (8L 2R 54 1)K 2% f AML ER
FH A5 B AR AML BE 1) 3208 TAEFRRE (ROC) il
2. DOKG6 [ ROC i Zeny th 4 1 B CAUC) 2 0. 94
(95%CI :0. 824~0. 988) , L DOKG6 it il il % ££ %% Wr {5
0. 469, o2 Wy R Bk 96.98%, K B N
98.47%; TBC1D16 ) ROC #i £k B AUC 4 0. 95
(95%CI:0.857~0. 993), Lk TBC1D16 &y i I i 1£
Wi A 0. 265, HIZ Wi REUE K 98.32% . F¢ R E N
97.59% . AML K ZZ it R AL I7 AU, AML it hy
7 UK, DL DOK6 1 TBC1D16 Fil il & 13 4% b {8 K
W AR ST A T L A e — A B T
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A7 SR [ =2 ) ok B A T L )7 AN UG, DOK6 Al
TBC1616 Bt &4 I % AML 8 3 1k J7 S vE 1500 /Y

E TBC1D16 \DOK6 F&i&

RELE R 97. 10% (67/69), Fr F
83) , MERMBE R 96. 71 % (147/152)

BE R 96.39% (80/
LR 3.3 5.6,

KKES5 AML 8 OS &S EZ& COX B34 #7

AR A BT EX e
e
HR(95%CI) P HR(95%CID) P
DOKG6 ik K- 1.888(1.824~1.952) 0.011 1.739(1. 644~1. 834) 0.011
TBC1D16 ik K 0.933(0. 885~0. 981) 0.023 0. 855(0. 823~0. 887) 0.031
1. 0 —— DOK6{EFRIAA 1.0 —— DOK6+TBC1D1 675334 4E
—— DOK6EFRIALE —DOK6+TBC1D16E§%_Z§

e
£

hE
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& 2 TBCI1D16 8 DOK6 ik

DOK6 TBC1D16

100
80
g
w
&

M 40

20

0

T T T T 1 1 T 1 I T 1
0 20 40 60 80 100 40 60 80 100
100-45 3B (%) 100-45 2 (%)

3 DOKS6 5 TBC1D16 3 AML 2 & ¥ fr & &

Wil ROC # £
x5 DOKG6 5 TBCI1D16 X AML & & 4 7 85 2 14 75 i 69

B8] (R)
KK ERMBEMKFES AML 8 08

éO 80 0 20 40 60 80
BE (A)

%6 DOK6 5 TBC1D16 Bk & ilxf fill AML B&

AUC. R EMEFRE
R FrRE A%
Kol bt OTTTETTE Auc s P
()N C DR i+t i
DOK6 96.98 9847 0.95 0.94  0.824~0.988 <0.001
TBCID16 98. 32 97.59 0.96 0.95 0. 857~0. 993 <20. 001

B 4L 7 B R ()
HAf S B
T 7 v B Al
I R fbyr R

A w T I7 AR Uk 80 2 82

A7 U 3 67 70
ait 83 69 152
3 it it

A5 38 35 50 BT A 56 42 28 fif R 58 & 2R i 1 AML
BT ET B 40 MU i DOK6 . TBC1D16 14 %5 3k 7K
LA S CH 5 i 4 AE DG HE s & B DOK6 . TBC1D16 . [i]
T AML A7 SO i 72 0% 43 1A 96. 98 %6 Al
98.32% JF S REA IR 98, 47 Y% R 97.59% ., WU 4
8 AP E A miR-132 Wi AML )5 5 R 80U
90. 36 %, ¢ 5+ R 85.56% ., TEAMF 5 th . DOK6 Fl
TBC1616 B4 % AML 4k 57 808 v 7 I
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REEE N 97. 10%, FF 5 BE A 96.39%, #fE 4 B Ry
96. 71 % , HLAG B 1Y TN AL BE .

AW FE P, DOK6 = 2k 1 AML B & 1 OS
FAK(P<0.05), DOK6 1N —F A Z M5 HE A
Xof 4507 05 53 L, 1T LS 2 R 5 5 3 O [A) A5 R
R 7 N 1 7 e S O 1 (A Y e e ol Sl P e N L 20
KHF R AERKNFZE KRN EA .M N K
AR HF M RAF/MAP B, EENE. B kZE
EHIFLEEBNEREAMARBEHNEY ., 4
s &Y DOKG 3@ i 5 £ Fh A [ i 15 5 & [ A
ZARAHEAE R TF 280 E T, B, b
# DOKG6 Fik K114 =, IR 258 i 2 Fh 80U 15 5
W A F T AML B E TG

AR . TBCID16 B 3 1k F 38 3k /K - 76 Bb 8 &
AR G R L5 T AT EE. AR
Z B TBCID AT i A2 BB (0 3098 5% B 10 T AE 0 U5 1
K g N7, SE AR B A 3 L 530 TBC1D16 3% 5% 1
WO L Rk R R R B RN B . b4, TBC1DI16
TR b B PEOP SL9 (EOC) rh 33559 hn . 6 H 2 75 1
BN AR R TR R B EOC ARA ip ) ARBFSE &
Pl TBC1D16 i ik ny AML & B A R0 2K A
K XU T 73 L A 58 4 2 i EL 9 TEAIR (P <<0. 05) . [H I,
TBCI1D16 7E 4 51k AML G =W &® . A BT
TE 5 B BRI R W FE 7 BN i

YR Wik 5% B 22 19 38 U 35t 4% 28 , DNA H b =
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Wi B 9 4 A2 b i DR SRR OO Y, X s
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P, T B A N sd > . St JASPAR i
JBE AR B CTCF ¥ 54 i 7 45 & 78 TBC1D16
FJE AR S E R 141 ~159 bp. A I TBC1D16
37-UTR By & B 5 AL 0] 583 i 90 il CTCFE 19 45 & ifi
SR JE R ek

2E BT, B 40 DOK6 Al TBC1D16 B4
R AT A S AML FB A0 7 S50 R0 10 1 8 e 5 0
A,
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