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R 35 A% Z2 BEE  [a] I U B LE R A b AR 1] 388 4% 73
EfE B H ) M T T REKE 5
i vk

ARG R R RLAR Cyt b B Ry 4 F i, X
SR T HON A BTN 3 BRI 0 28 1 3815 2 hE
B AN TR) M B Fof 3 0 A0 A B0 2 4T BF 5T o A L BLA
O3 A A SR 1 TR B B A Sl AL DU O H O 4 R
1810 L W) 2 R R BIF 5T B O T R R 9 B I B o
WA

1 #RlE7FE

o 341 R

AR T FHNEEAR T 2017 46 % 2018 4E %k A H
JRTAE N AN TRIAT B, 3 ) SR T TR VK &R 58 B VLS
B K R BB 43 S0 LA B BRI K &R S 2 £ T
FH2E 3 Fh 294 R ARG b 38 0 A L 8 H &) o Ry
11 A HeFRFPRE, Hob s g2 Bl fa 3 A FRESE 70
FE AR AR 5 A REIL 132 B, mBE AR A 3 4

1.1

FREIL 92 B, W T AR BRELR I R REAS 3D
Ji 52434 HH R A 2 R B 1) RERT R 5 8 S AT R 4
HAE—RILFE 30T, REFA L] 95 % £ BE &
PRAT T H i 48 V8 7K 1 28 o B8 3R 5 35t A% 3 b A
T EMRAZE ., WATEMFEEAINER L,
1.2 EF4H DNA BB .PCR ¥ & & Ml i

SEDIZH DNA 1 £ BUR H e 46 $2 Ok i 470 .
Cyt b B8 F0 )7 51 %~ 114724 (5'-GAC
TTG AAA AAC CAC CGTTG-3) Ml H15915 (5'-
CTCCG ATCTC CGGAT TACAA GAC -3)H™7,
PCR S B AR R 20 pL, SRR R AL4E : 2 X Mas-
ter Mix (Tsinke,Beijing) 10 pL, EF#f5144% 0.5
pLL (10 pmol/L) , FEPI 2 DNA Bidz 1 L, K WK
K8 pl, PCR JN 54094 C UL PE 3 min;
94 CAEME 30 5,56 CiR K 30 5,72 ‘CHEMH 1 min, Ht
35 MBI s i J5 72 CHEAR 5 min, PCR =HH 1%
1) B i W i rL Uk R B A B, B S 3% IR
— W I A W) F AR BN ) 58 At A 5 I

1 HREEAIHABENHAREFERETERUME Cyt b EEMEESHERER
Table 1 Descriptive statistics by sampling site and genetic diversity for three Schizothoracinae fishes from Gansu Province
Yrfh Hb g ETRE Liipiid A 8 S AL HhR % A iR
Species Sampling sites Number  K/NN BB h mAELS HEPE Hd ZFEE Pi
“n =1 1 “n
. W%(Tﬁ,q‘j , Ql 28 7 7 0.714 0.000 94
Changma River,inland river
RO ST
. V‘.”% j_ i . Q2 2 1 0 / /
Hei River,inland river
. P AT & P
O BR 8T Dongdahe River &. Xidahe River, Q3 41 6 7 0.313 0.000 42
Gymnocypris inland river
chilianensis
ki 7m A
Wlﬂf(ﬁ[_#‘fi(‘f . Q4 29 10 45 0.773 0.006 04
Huangyang River,inland river
HE K
~ 5 32 6 6 0.292 0.000 33
Xia River, Yellow River Q
41 Total 132 28 59 0.819 0.009 82
ya[  HA v
| PIRRTT_B H1 29 9 12 0.852 0.002 62
Hei River,inland river
3 ) N E ] 3 2
i BRELIL AET_RER Hz2 6 2 7 0.533 0.003 27
Schizopygopsis Huangyang River,inland river
lzovi B 7]
pylzou | d_REE H3 35 15 17 0.889 0.002 62
Xia River, Yellow River
41t Total 70 23 28 0.917 0.003 10
FBRIL_tEES
- 1 23 4 9 0.249 0.000 76
Yiwa Town, Jialing River J
FRI_T 0
w R pL Lazikou Town, Jialing River 12 82 3 3 0.486 0.000 87
Schizopygopsis U .
FWIL_HIT
kialingensis - 3 37 9 12 0.637 0.002 28
ractngensts Bailong River,Jialing River !
4t Total 92 13 13 0.706 0.002 33




e KW S N 3 FhEUIE fr sk 1L 2R S R B AL 79
1.3 HIESH FEHEA RN A=25.4%,T=31.0%,G =

DNA J7 51 {5 b % R ] Clustal X v2.0 #fF2,
IFTE SeaView va.7 T2 7 i BEAT T TACIESY . R
MEGA v6.0 8453 81 7 1) b & Bl ik 15 1 S 728 S 1
Ol IR Kimura XS H0E AL 5505 46 /Al 46 1L
(T./T )™, ffi [ DnaSP v6.0 H {15 B4 % %
H (number of haplotypes,h) 28 FA S5 H (num-
ber of polymorphic sites,S) . A5 Z#44: (haplo-
type diversity, Hd) FI# # R £ £ P (nucleotide di-
versity ., PD™ . R 48k F 0 M 4> B R A 4B 42 vk
(neighbor-joining , NJ) F1 Il 7 7% (Bayesian, BD) ,
PL¥E A (Ctenopharyngodon idellus » GenBank % 5%
5 AF051860) DL K 24 15 £ W 7} 5 #) H JF £
(Gymnodiptychus pachycheilus) {6 PERR I (Gym-
nocypris eckloni ) F H W ¥ B B (Gymnocypris
przewalskii ) (B A 58 R AR FE B P38 SO0 )
VERANERE, NI B FE MEGA v6.0 4P i 2, &
G A4 ) B AE R A 51 5 1 (bootstrap)
SRR s R Modeltest 72 5 #E4T ATC £ 56 16 # I
Aris ) E R AL S R A MrBayes #4449 2 BT &,
25 S EAR B LUS B3 28 (posterior probability)
KR AT Arlequin v3.5 BRI AP RY it 1%
A A K L il i 4y AR 54 B (analysis of molecular
variance, AMOV A) K Il 5t 1% A48 5 (%) e I, Al 5 i
188 1% 45 ¥4 R b, B R 35 4 708 S 9 4 A L FE Arle-
quin F A AR R 22 5 AR B PE AL 58 (exact test of
population differentiation) ff 5 P P4 F B 18] 43 4k 7K
TARE Fr™

2 HRESH

Cyt b EEF T RS
DAL, AR E] 70 Sk B WL
5t Cyt b JFH), teXF M 8P 5K B 1 140
bp . 751 H G Bk 3 B 4l AR Bk, JEE 28 MR SR
P 7 B AT B 2,46 %, o g AR (7 5 AT 11
AT AE B AL A 17 A, 70 B B AR 2 D fo R
AH R IE A o A=25.4%,T=30.9%.G=
17.0%,C=26.7%,FV¥ T./T, B9{E N 9.02,

2) A8 B A B ST LA B 132 4% AR i L
Cyt b JFA, XS A3 BT 51K B 1140 bp, JF 51
rh IR ER B4R ARG . ARSI ) 59 AR S AT
o7 R B 5.18 Y0 Hr LG AR ] ASAY 5 AN T ]
A5 B A 54 4, 132 BAEMEE Cyt b JFHIHY

2.1

17.1%,C=26.5% ¥ T./T, BE K 4.24,

DFRHMAPLA, ARG H] 92 FEBR R
it Cyt b JFH), X MR 8P FI K B 1 140
bp . ¢ 81 H JG A% A 4 A R Bk, 3R 13 AR SR
P, A SR 1,14 %, Hodh B g A i A
A HAFERBALEA 91, 92 Ba A D
AR A N A=25.8%, T =30.9%,
G=16.7%,C=26.6% V¥ T./T, B"{EHN 4.41,

JI Cyt b PR P 50 (1% 5 45 R0 50 48 137 A 35 3]
I e 45 5 W 00 R T A 5, T AT A AR - 35 83 4
A+THHEES T GHFCHMEE.G MR ILHE
5 3 AL R A B R A R L T
I 75 45 8 HE B 4 2800 /K DNA 1Y 3t [) 45
FEDT A Cyt b 55 AR 5 O 458 2
GenBank , & 3¢5 8 MK690948~MK691011,
22 RGEREXEFR

FIJH NJ 51 BI X oA AU R G K B W,
i3 RBMMRFERT XRR., GRER 2 F
AT ) R G K B MR FhEE ) — 2 LU NT B 4]
1), B ] 45 24 B £ 8 0] 7K 28 b R R0 PN i Tl K &R
FPRE SR Ry — SR LB 2R o T A0S 32 R B ) Y b 43 Dy =
S O3 ) BT K R R BT K R B B el R L
e PN B AT 7K 2R AR R P KT R B S TR AR L A
A R A ] P R B T AR T e S A R TR R
T AR A DA R AE — 8, T 5 A5 A AR 3% 2R G Fef
FERAE — ' . A0 B LR 5 R 61 s 16 3 21 6 L
TR AR Sy — S, R SRR DL Ry
— 3,
23 HEAZHMENZETRIEE

3R RE MGt 294 RRAEAS JLA I B 64 2R
A A () Wy o ) D e = A Y Horp BT AR R
R AR PSR AR PE R O 0,917 s AR HE AR BIE YR 22
0,819 5 5% B #R 24 . 0 8 AR A5 R Z R R B AR,
0.706, T A5 % # W R (A % B R Z MM fe s
0.009 825 1fij B il #f 24 Ji i Al 5 B2 4 24 L i 4 AR %
TR Z AV B, 435 24 0.003 10 F1 0.002 33,
W 3 b R A0 5 S5 Bl 43 A AN [t 3D R 52 15 224
PELERT

D #R 2 Pl 70 B2l AR 24 L fa R A
i 23 A~ HRs Y 2 A, b BT R B (H3) b B
5 R 2 RE R e 55 M 0.889 5 A i ¥l /K 28 S 38] (HL 1) Fh
BERZ .o 0,852 #5 23] (H2) Rk 205 1 22 1R
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Hap 48 7
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L—TEBH‘%@E: G. eckloni

VOLE BB G. preewalskii

B C.idella

0.02

Bl ETCytp ZEEMHREREGLXABFE NIR(TRALBEAZIREE)

61 Hap 15 | WREERBE G. chilianensis

63(|{- Hap 4 ERB ML S, kialingensis

Hap 30 |#REREL G. chilianensis
31} Hap 32| 02&Q3&0Q4

IR A S, pylzovi

EB#REEA G. pachycheilus

Fig.1 Phylogenetic relationships of haplotypes derived from NJ analyses based on Cyt b gene sequences

(the value at nodes represent support value)
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LE G S HON A 3 Fh RS 8L 2 B 1R 5 L R Al B AL 81

fI% AN 0.533, 1 B 2T Fh R (CH2) #0107 1R 2+ 1
e .o 0,003 275 BT CH1) R B S 3 9] R 55 3] Ff
HECHD R 2 FE R 3AIR, ¥ 0.002 62,

DABIEAREE, 132 AR E R 28 A~ %
AL A o PN i T 7K 2R B 2T (Qu) PR BA R 22 R 1
oM 0,773, B Dyl (Q1) Fh B WK 2 5 i #% T K B ]
(Q5) Ff e B35 70 22 B M B IR, AUl 0,292, ¥ £
Q) P AT W2 22 A% 1 R B Jc =i 5 35 51 0.006 045
T B Y] K BT (Q5) B B AZ 1 IR 2 FF Mk AR,
0.000 33,

DR AP, 92 B 5 b R DL U AE
13 AN BafE R, Hor 1 e 7T () 3) b R 243 0 22 R o

B, 0,637 51 25 e £ (J1) FlvRE A48 30 Z2 ke Mk i A1
h0.249, FHIRTLJ3) FRRER IR 22 FE M R A e
0,002 28; 85 H & (J1) P HEA% R 2 REPE S AIK, Ry
0.000 76,
24 HIEMBLEMSESIK

DR R DL a8 2] #1224 D fa LA b 3
BEM R A ] 7K 280 R BT K 28 N BT K 2R 2 4 ik
I T E00 - AMOVA S5 583201 (32 2), ¥ #
S4B RE D AE AE B s L AR S (78,94 %), il
i1 Arlequin B/ Xt 25 0T #1284 Dl f AN [R) B RE ) 35t 1%
O3 ARE DLIEAT A3 AT, S5 SR R I BT 2 a3 A Fil
THF ) 49 47 76 0 35 19 /8 B2 ok (3R 3D

xR2 HARRREBMBEETCytb WO TFHESN
Table 2 AMOVA for different populations of Schizopygopsis pylzovi based on Cyt b gene

A 5K IR F 7 AR S 4y i BRE /%
Source of variation df Sum of squares Variance components Percentage of variation
ZH 8] Among groups 1 12.986 —0.148 00 —7.67
N A EEE Among populations within groups 1 7.033 0.554 25 28.74
RN Within populations 67 101.995 1.522 32 78.94
Tt Total 69 122.014 1.928 57
£33 EABRERAMBET Oyt b FIIMM FofE )R VERREE A1 i R[] A ) AR 4l AN W)K& O3
Table 3 Pairwise Fsr among different geographic jxj%{ﬁ,[ 7k /z% 5 lj\j l% ?Ej 7]( /2% 2 éﬂ ﬁi:ﬁf ﬁ’?ﬁ z;n ﬁ'ﬁ s
populations of Schizopygopsis pylzovi ) . N .
‘ _ : AMOVA g5 M FEW (R O G785 B E AL
F#E Population H1 H2 H3
H1 « *  x N FRRE ] (82.16 %) . Fl B[] 35t 4% 43k 43 B 25 2R
H2 0.262 2 S vge v ey
o Dore i o FEWI (3 5) A0 e LA 5 A~ R 3] Bk 2 26 3T 5 % 7Y

1 Note: H1: 23 Hei River; H2.# i Huangyanghe Riv-
er; H3: K E W Xia River; X M L AKIE P H:
* % P<C0.01, Above diagonal: ¥ * P<C0.01.

R ] Fof 3 11 S22 BE G A b o A 4% b A T 4 S0 AT A
WA e

R4 MEREWHBETCtb WBFHESW

Table 4 AMOVA for different populations of Gymnocypris chilianensis based on Cyt b gene
2 5 ok IR 1 H R - 54 BRES/ %
Source of variation df Sum of squares Variance components Percentage of variation
4 i) Among groups 1 206.704 0.295 08 4.08
N FFER Among populations within groups 3 400.243 5.938 12 82.16
FPEEP Within populations 127 126.299 0.994 48 13.76
it Total 131 733.447 7.227 67
x5 MEFREWMBHET Cyt b FHMRI Fer & DEEEMAG A, HTREHRAEF AR S
Table 5 Pairwise Fsr among different geographic %BE 3“{( ?Iﬂ( %:; ;.5.: [;25 ?I ;{ {ﬁ E[ jz ‘JI T {ﬁ? . E& ﬂi 1;:_}: ﬁﬁ

populations of Gymnocypris chilianensis

i Population Q1 Q2 & Q4 Q3 Q5
Q1 * % * % * %
Q2 & Q4 0.808 9 * ¥ * %
Q3 0.965 2 0.090 6 * %
Q5 0.879 7 0.802 8 0.974 7

1 Note:Ql: & & Changma River; Q2 & Q4.3 & #f 3 y]
Hei River & Huangyanghe River; Q3: 4 A¥A & 7§ k¥ Dong-
dahe & Xidahe River; Q5:# ] Yellow River. %4k LA hAL
1E P {H.»* » P<0.01, Above diagonal: * * P<C0.01.

oy T35 22 oy . R RE I 35 4% oy Ak o3 B 4 R 3R T
(K 6) 5 B R 1 1 RD I 5 1 e V0 4
Z BRI A AE 3 5 BE A, T VTS A e S
ol e AG I o 2 2 Y TR R Ak

3 i

31 HFEASHABENRZLATXERYMOL
He 25087 D) M He £502027 1 T 48 ki 1K Cyt b P

%
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*6 EEENUREGMBET Cytb FHMMIN FfE
Table 6 Pairwise Fsr among different geographic

populations of Schizopygopsis kialingensis

M Population J1 J2 J3
J1 * % %
J2 0.770 7 * %
I3 0.102 1 0.460 2

A Note:J1:25H: %2 Yiwa Town ; J2. T 1T Lazikou Town ; J3: 478
1T Bailong River. XJ ffi 2k A b W & IE P {, * P<0.05,
% % P<C0.01, Above diagonal: * P<C0.05; * % P<C0.01.

Pt T RIBHEMRERE RRGERENRSE
KRB SIS AR RAE 28 FE I
R A RELE SR AP AR AR R, R
SR BT EORLR Cyt b HEPXEH i 48 TR 2418 1 3R
ik H KRS ARG B T AR S5 8, R AR
AR SE g g e R L DL A RN BT AR D A SR A —
A MR 5 [ & ) AL SRR B A 5RO — 3, ARwFoR
RGEKRE RS LR 5845 R — 20, A48 %E # 61
5 2 PR A B Ol — 3 TR 5 B 114 48 BE AR
R0V AR IR Oy — 3, FE T LA B AAR L RATIA
AR R ) b o S W] BB S BT IR . A,
Fofr ) R0 A B 20 7~ R G K R R BTIX 3 DR RhE I
AR A BN B35 AR 40 Sl 2 A0 3 AR 60 5 Juf o B
B L o] TR 5 S 340 A1 1Y) 35 B AR B f A AR DR AR
T Y 2R 2% 00 2 L 1T 5 22 (R 38 43 A1 1) 2 ) R 284 o £
KGR FR L X WS EATIHA — A fe il 19 36 [6) 41
Je. FATHEW X T BEE T 3X 2 DR T Fh o)
A B A B B 5 2 R 228 B £ 7S T A0S 3 R A 10
— TR T8 5 0 BR 2L ST SRR S R Y AR i
BOLF A B R MBI R, KRHHAZR
73R [ B QSR Wy Rl oA A B AR
SER R, 57 b AR AL P 15 A8 % BRI T] BRI Ab 7E AN
T4 IS R 43 1E B Bt (incomplete lineage sorting) ,
W RS I B AR o FRATT A I A b A 3 A B i A
w853 P BRI K R AR % B R 2 T RE AE TE 1Y
FEARTEAARTLK R IFAE 5 R A b 1K 0 Y
b BB B DA B R A PR BE 2% S A I R R BT S R AR
PP MIE .
32 HR&ASHABEERNMEBMEESN

[Fi) — b £ 25 2T AN [) 9 2R 58 b, AT RE i N £
IR AL Y BRE A b e R s A% Ak R B
(F ) AT AE— € T2 JE 48 75 T (] 5 PR 3t 0 35 A% 15
GO NN N NS TR D
Wright™" I\ Sy, 25 Bl 38 4% 50 b R AL F o fHAE 0~
0.05, YEWIAAFAE ML s F oo fHAE 0.05~0.15, 9 P JE

A Fsrl8AE 0.15~0.25, W) 55 B or 4k . A BFSE
W RIS AL AL T 45 R R 3 A 24 fa AS ) b B
PR H) 230 A2 76 W35 0 s 4% o A, 8t A% o 1k R 4K
£ 0.090 6~0.976 7, Ff 52 ARE R ELER T ARG K
TAIFPRE 55 B S IR Rh R A AE TR o AR A, AR A Y
W] Fsr (PR F 0.8, 53X 1] BE A& i T Hb 2 b 25 5 30
H I B I B B . 3 T 2o (A 4 ) DX R TR gy
BT A9 52 B2 R 24 B £ 25 1 & RS 7 100 0 B 18] ) B A7 7
e i 25 1Y 38t 15 43 1k (Fer = 0.449 3, P <<0.01)"",
ARAF ARG X 3 A T 48 38 KK R BB K &R Y #E
TR 2L 5 A M B AR RE E AT 35845 4540 4 AT, 45 SR
T 5 AFEEM YR T B ER %L Sk
(Fsr=0.186 3~0.358 7, P <C0.05) , AW 545 1 5
R EE IR —F, R W LA RE 0 2R (W] b 35 A (]
FEFERE 2 oAb Ul B S JLRh 240 (0 4 FORE ) A5
25 5y BT b R g T 7 A oA
33 Hfta3HABEEANEEESHEERERERP
Wk ZHEE R A Y Z AR SR B N K
01 A A7 RN R A B T B L PR T 2 R T A T TR 2 A
PR — A AR DNA 28 5512 2 5 & 2 45
B o 3545 22 A 1 v BV 35 A 7R S, U X SR
14385 I BE 7 B sk, PR A7 38 g St kAR L A
FEAE 3 FPLNE fa rp HAG I B 64 A BAE L, 3 AR 2L IR
00 [ OB %) B Y 22 RE PR R A AT IR 2 1 B
TAT AR 24 D B IRT K S IR A R RN DA AT A AN R
— BB B 0 2 ) 35 1R 2 R A0 ST ) AT R
i) Hd 1 Pi 3514 0.965 F1 0.002 4052 ; Fk & i
ARV H 1 S 05 2408 ) Hd F Pi 43518 0,833~
0.985 #1 0.003 11~0.014 917, (HE TR A HF
B YR AR R DL LB K R B AR B
Grant ZUY 5 Hd 1 Pi (K /N8 016 Bl E 47
TR R T 4 A, Pi<<0.5% ., Hd<C0.5 A,
U B FR BRI 300 2 A2 T SR N 1 BE 3 3 5 Pl
0.5% ,Hd=0.5 B, 156 B P e & Az 39008500 Je A
it 5 R ) PR A K e R AR Pi=0.5 %0, Hd<<
0.5 B, 1d B Hb 38 Bl BF B9 B 20 4k 51 59 43 B Pi=
0.5% ,Hd=0.5 B}, Ui B T A 1 F A 2 1
b2 T U o 2 S I R N [ o A AR P W < P
Mo ARG RE N3 HMHEBABKEREREN
R P A o N I AU B £ 6 oy NN o T B =
e ZHEMEFE R . SRR R 2 R A A
T AR B v T YT A 2 T g B R A DL A AR
Ui W AR 7 R O D KN HL iR e . R T
AT, 2 i AR 2 L B B B 2 R v T A%
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Pl B WA 3 PR f s A% 2 A M S M TR Al R 83

TR Z AR PEAR A AR 2, 7T B 2 1A 52 3 0 0800 I
TR P 5k i T B 25 R O A% R 2 A
TR B (B] LE B B 2 A ) R R [ B K i £,
JRA ] RS2 R R A0 D7 S AR
1 PP 8L A% 22 FF 1 R 35t A% 45 4 09 F 9% 45

RE W2y P P O 4P 5K W 5 30 Ml A5 B e 19 ) o B it
Fleg B 0. i LA 2408 0 i AT R 2 FE 1
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Genetic diversity and population differentiation
of three Schizothoracinae fishes in Gansu Province

LOU Jinming'! ZHANG Zhi* WANG Tai® GAO Jian'

1.College of Fisheries , Huazhong Agricultural University ,Wuhan 430070,China ;
2.The Key Laboratory of Aquatic Biodiversity and Conservation ,Institute of Hydrobiology ,
Chinese Academy of Sciences ,Wuhan 430072,China ;
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Gansu Fishery Research Institute ,Lanzhou 730030,China

Abstract In the present study,294 Schizothoracinae specimens of Schizopygopsis pylzovi, Gym-
nocypris chilianensis and Schizopygopsis kialingensis, were collected from 8 sampling sites from the
Yangtze River,the Yellow River and inland rivers in Gansu Province.Mitochondrial DNA Cyt b gene was
used as molecular marker to perform the phylogenetic analyses, genetic diversity and population differen-
tiation analysis of the 3 Schizothoracinae fishes.Phylogenetic analyses of all haplotypes based on NJ and
BI methods revealed that S. pylzovi was clustered as a monophyletic group. However, S. kialingensis
was clustered into a clad with G. chilianensis,suggesting that the two species are under early stage of
speciation.Genetic diversity analysis showed that a total of 23 haplotypes were detected in the Cyz b gene
of 70 S. pylzovi ,with the haplotype diversity and nucleotide diversity being 0.917 and 0.003 10, respec-
tively. A total of 28 haplotypes were detected in the Cyt b gene of 132 G. chilianensis ,with the haplotype
diversity and nucleotide diversity being 0.819 and 0.009 82, respectively.A total of 13 haplotypes were de-
tected in the Cyt & gene of 92 S. kialingensis ,with the haplotype diversity and nucleotide diversity being
0.706 and 0.002 33,respectively.No haplotypes were shared between either two different species,and sig-
nificant population differentiation were detected among geographic populations,showing that geographic
isolation has a significant impact on these Schizothoracinae fishes,and adaptive differentiation as well.
Hence,different populations should be treated as different evolutionary significant units in conservation
management.

Keywords Schizothoracinae; Cyt b gene; genetic diversity; population differentiation; Gansu Prov-
ince

(WS APHF)



