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Game Dilemma and Strategic Adjustment of High—quality Development of
Application—oriented Universities

Shi Qiuheng, Zhang Chunkun

(Institute of Education, Xiamen University, Xiamen, Fujian 361005)

Abstract: The realization of high-quality development is an important embodiment of current application-oriented universities
responding to the call of the new era. At present, due to the structural contradiction of college graduates' employment and the downward
pressure of economic growth increase, it is more urgent for application-oriented universities to realize high-quality development. But in
practice, the high-quality development of application-oriented universities faces value conflicts, which are mainly manifested in the three
aspects of dominant logic, evaluation logic and resource allocation logic. Under the influence of value conflicts, the high-quality
development of application-oriented universities falls into game dilemma, which is reflected in the brand dilemma restricting the
improvement of talent training quality, the system dilemma causing the swing of high-quality development path, and the resource
dilemma affecting the high-quality development motivation. Therefore, strategic adjustment should be made from the three aspects of
university, government and society. Application-oriented universities should lead high-quality development by cultivating high-quality
talents. Governments at all levels should optimize policy supply to guide high-quality development of application-oriented universities,
and market-oriented resource allocation provides powerful impetus for high-quality development of application-oriented universities.

Key words: application-oriented university; high-quality development; game dilemma strategic adjustment
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Research on the Construction of Chinese Excellent Traditional Culture in
College Aesthetic Education Curriculum System

Peng Qing
(Art College of Wuxi Taihu University, Wuxi, Jiangsu 214064)

Abstract: Colleges and universities are the base of cultural inheritance and innovation, and public art education in colleges and
universities should undertake the important mission of inheriting and developing excellent traditional culture, national culture, folk
culture and local culture, as well as enhancing the self-confidence of Chinese culture and promoting the prosperity of socialist culture.
This paper explores the inheritance and development of Chinese excellent traditional culture in Jiangsu universities, and puts forward the
construction strategy of Chinese traditional culture in the aesthetic education curriculum system of Jiangsu universities for reference.

Key words: traditional culture; art; colleges and universities; aesthetic education
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H EREIKMNBEREDIRSFHAHIE R, AEZACH T RIRERBOZREKFH Y, e ET 5%
B RS AN EENE AAIKBTT ZERATABTBRET HRARERDGFT HAAEGT K ALHL
A EBRMRT A AT A X —AE A Sh BT 8 42 SRS T W 5 A B 3 3h IR 45 k4] 37 % R 5
WRFRHAET K, ARAFPELERSBRRAMS R HUBEAL LKA ERREF RN FiEE LR E
.5 — EHEREAFORSTFES SEX R RARE R HAEY KAD TR | AR RN
APFER ARRABRELZ LA F R, %= ZFMET IR T HRA RETH SR EEFERAR
RYMRT K ALALZBER AN E AR EHEDRE T D RN a B ERAET HAA BT R4 5TR
BFY KBS LT KHAEZERS R HePRAFRERENNER S AEETZHB RS L,
KR . ZHEW, WARSK G, TR S, R HRA

The Growth Effect of the Internet and Service Trade: Empirical Evidence from
China

JIN Cheng', DAI Xiang’

(1.Taihu University of Wuxi School of Economics Wuxi Jiangsu 214064 ;2.Nanjing Audit University Nanjing Jiangsu 211815)

Abstract: Existing literature has revealed that the Internet can promote the expansion of international trade by reducing the cost of trade.
This paper argues that the Internet can not only reduce the cost of trade, but also expand the scale of service trade by improving the
tradability of services and promoting the innovative development of the service industry. By using the data from China and other
countries of bilateral trade in services and Internet penetration, the empirical results show that the improvement of Internet penetration
has played a positive role of bilateral service trade between China and the scale expansion and has heterogeneity characteristics among
countries with different income levels and service industries. secondly, the Internet has reduced the number of service providers in China
and other countries The cost of border trade and the increase of tradable degree make the scale of China's bilateral service trade expand.
Taking the Internet as the entry point,this paper provides a new perspective for promoting the development of service trade. It has
important policy implications for the new stage of China's open development of urgent needs to expand the opening of service industry
and vigorous development in service trade.

Key words: internet; bilateral trade in services; tradability; trade cost
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Metaverse Value Creation: Theoretical Logic and Operational Mechanism
Wu Songgiang Zhang Jiahui Cai Tingting
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(1.School of Business , Wuxi Taihu University ,Wuxi Jiangsu 214100;
2.School of Economics and Management , Nanjing University of Technology, Nanjing Jiangsu 211800)

Abstract: As a new carrier of the digital economy, Metaverse integrates the world's cutting-edge technologies and plays an important
role in carrying new fields and new tracks in the process of reorganizing factor resources, reshaping the industrial structure and
accelerating the deep integration and development with the real economy. At the same time, Metaverse is also a complex
“ technology--society” system, showing brand-new characteristics of the digital economy.On the basis of the existing economic
system, designing a new economic system to adapt to the characteristics of Metaverse economy is an inevitable trend to promote the
deep integration of Metaverse and the real economy.From the perspective of constructive technology, this paper takes the business
model as the breakthrough point and constructs the theoretical framework of Metaverse value creation from the three aspects of “key
elements, creation process and creation situation” .First, by reviewing and sorting out the literature related to Metaverse and value
creation, the theoretical foundation of this paper is laid. Second, From the three dimensions of value source, value transmission
structure and value form, this paper sorts out the differences between traditional industrial enterprise value creation and Metaverse
value creation.Traditional industrial enterprise value creation is the combination of physical products, labor value and value chain;
while Metaverse value creation is the combination of digital products, connection value and value network. The participants and factor

subjects of Metaverse value creation are also defined: The participants are user layer, platform layer, stakeholder layer and external

TEE BN ARG F | JOB) A 2% BE 7 2% BE /R 5 Tlb KA 20 0% 548 B2 B 032,
HEWMB . WA SEFIL ST H (21BIY020) ; 1L A m AR Ak S BL2E 45T H (2022STYB0999) .
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physical layer; while the main factors are knowledge, data and connection value.And then, the knowledge-sharing logic,

community logic, multi-stakeholder logic and economic logic are introduced to explain the theoretical logic of Metaverse value creation
according to the different value creation links performed by different participants. Third, the operation path of the value creation
process of Metaverse is explored from the four links of “value production, value encounter, value transmission and value spillover” .
Fourth, in view of the user layer, platform layer, stakeholder layer and external physical layer, this paper discusses the operating
mechanism of Metaverse value creation from the perspectives of “knowledge-sharing logic, community logic, multi-stakeholder
logic and economic logic” .Among them, the value creation behavior of the user layer is represented by value production, the value
creation behavior of the platform layer is represented by value encounter, the value creation behavior of the multi-stakeholder layer is
represented by value transmission, and the value creation behavior of the external physical layer is represented by value spillover. This

paper is expected to provide theoretical and practical inspiration for social subjects to seize the development opportunities of Metaverse

and build “Metaverse with Chinese characteristics” .

Key words: value creation ; knowledge ; data ; connection value
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Design of Injection Mold for Transverse Air Guide Strip of Air Conditioner

Feng Xian, Qin Sheng kang, Wu Yang

(College of Intelligent Equipment Engineering, Wuxi Taihu University, Wuxi Jiangsu 214064 )

Abstract: According to the molding process characteristics of air conditioning transverse air guide strip with complex structure, the
overall design scheme of injection mold was determined. Acrylonitrile butadiene styrene plastic(ABS) was selected as the material. UG
software was used to model the product, and the parting surface was designed at the maximum outline of the plastic parts. The gating
system, ejection mechanism, integral embedded cavity and core, core pulling mechanism, cooling system and other mechanisms were
designed. The structure of plastic parts is complex, thin-walled strip, with ribs at both ends and in the middle, and with a round hole and
buckle. The cylindrical buckles on both sides were formed by oblique guide column core-pulling mechanism, and the round hole on the
side wall was formed by oblique top core-pulling mechanism, and the core-pulling distance and pulling force were calculated. The mold
adopted the cavity layout form of 1 mold and 2 cavity side gate. Through analysis, the position of the gate was determined, and the gate
form was diving glue. 23 push rod and pull rod,4 oblique jacking rod were set up, each plastic parts using 8 push rod and 2 oblique
jacking rod to achieve the automatic demoulding of pouring aggregate. Practice has proved that the mold structure layout is reasonable,
the operation is safe and reliable, and the molding quality is stable.

Key words: transverse air guide bar of the air conditioner;injection mold; oblique top core-pulling mechanism; cavity layout; diving

glue
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Technique of measuring structural responses of bridges induced by moving
loads

ZHANG Jun', LIANG Chuan®*, ZHU Pengcheng’, HE Fangqiang', FANG Zhouni'

(1.School of Intelligent Construction, Wuxi Taihu University, Wuxi Jiangsu 214064 ;2.No.63983 Unit of PLA, Wuxi, Jiangsu 214035)

Abstract: With more and more precise calculation and research on bridges, the assessment of bridges' carrying capacity is gaining
universal attention.In this paper, the one-to-one correspondence relationship curves between structural responses and location of moving
loads on bridges are acquired using experiment method. The parameter of moving load position is looked on as another type of
displacement after signal conversion, and a laser rangefinder is added to the original test instruments, by which time domain data of the
moving load position can be synchronously collected together with other response signals. Then the correlation curves are plotted well
with the second exploiting programming of the testing software based on the inverse function principle.The testing results indicate that
the present technology can accurately gain the present congruent relationship curves, which can be widely used in detection on a variety
of bridge.

Key words: moving load position; structural response; correspondence relationship; inverse function principle; bridge test
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The Fall and Return of Dasein and Languag

FU Yao—hui', WANG Jin*

(School of Foreign Languages, Taihu University of Wuxi, Wuxi Jiangsu 214064 )

Abstract: The essence of man is the being of truth and poetry in the home of language, but now man does not dwell genuinely and
poetically. Dasein forgets “I” in “the world” , and “I” forget myself and miss myself, so I am not really “I” myself. This
“world” is regarded as the world of objects by Daseins, and it is the world of worries for Daseins, so it is not the real “world” . The
relationship between human and language is reversed and distorted, which is the beginning of the decline of people and language. The
fall of language and the fall of human beings are of the same origin and structure. Language and man’ s return and redemption are also
of the same origin and structure. Only by bringing people to language and listening to the silent voice of the language through poetry and
thought can human beings return to a softer and quieter childhood.

Key words: Dasein; language; fall; return; poetry and thought
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WHER

2 B AR B IIFT HPV & B4R B E @
w50 ik &

FhE, BEE, RAA, Rik
(B RMZBE, 1198 L8 214064)

W E.THEARMDRIEME RN FE KRB, bR —IE 569 T L8 & A A SL K B R & (Human
Papillomavirus, HPV ) J& % A 2 TR B 0952 , 8 2016 F 7 A B AE S £ 2R A % HPV J& % 49 35 538 31 %,
AR EG RS, A KL EEREBNET T AT %654 %3 B A5k HPV J& & 48 A 5L A B4l & 4t
AR A 209 9 A 4R R HPV B IR B E i N P in A KR T R F @ Aot ot b TR 49 48
KEB, A A HPV &% 035 5 3k ) TARRAL F 55 A,
KBTI AL L BRE, D REBLE

Research Progress on Media Coverage of HPV Vaccine via Health
Communication Perspective

Wu Jiayun, Yao Aixiang, Wang Tingting, Zhang Lixin, Song Shaozheng*

(School of Nursing, Wuxi Taihu University, Wuxi,Jiangsu 214064)

Abstract: Cervical cancer is the second malignant tumor which threatens women’ s health around the globe, and is also proved to be a
cancer that can be prevented effectively via inoculating human papillomavirus vaccine. Since then the vaccine has been launched in July,
2016 in China, its development gradually becomes the focus among media. Thus, based on health communication, this article
comprehensively analyzes the use of HPV vaccine and the problems of the vaccine media coverage , suggesting that media coverage
about HPV vaccine should be deeper and more professional; and media editors are supposed to grasp the guidance of public opinion as
well as carry out targeted work, in order to provide scientific references for the communication and popularization of HPV vaccine in
China.

Key words: Cervical cancer; tumor; human papillomavirus; vaccine; health transmission field of vision

‘B S (Cervical cancer) & H I 20 1 iz 5 UL Y (Human Papillomavirus, HPV ) 7228 gL 2 5 59 A&

ARGV 22— HE R A 2k 4 M v iR AR BRI EEGR N E  BIHPVI6 187 & S8 & ik
HFAGR TR U PR, SE ANFLR R FEHIE AT R ERAFERA ) H20164F7H LK, —
TEE A R, B 8 KW E B B2, 58 R SL A= i 265 5 IR i DA P ERE E WY

HEHEWMB LA = 22K AAREM R E LW H (19KIB180030) , 78 1 Bl B OBl 24 WF 58 S IR (KX-19-B28) , T8 K it 2%
Bt 2 U 5T AR (A-2019001) , YT 75 = AL ¥7 24 41 2 BL 20 58 — 90 H (2019SJA0808) T 75 25 K = A A Al il 25— g 33 5
(201913571037Y),
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HrCervarixZ 1 . VUM FILH Gadisil & 1 76 8 [ fil 22
ARAL 1T, 55 AR OG0 AR B AR LT R
AR 38 38 45 Ff AL B A SR BUHPV R 1 A OG5 B
P Samara® W 5% A B | R AR i B BT 4R A% B HPV
PE T B M5 BAE AR KR BE b5 W0 T 3% A B 25 AU
o i1 (15- 2L & | W RN R s T E S E g e U
HPVE 1 3% Al AT SR b T AR K | AR 30 A IR A4
N WIBEFE  HPV R 1 A 38 T b (8 2801 158 232 R
RO BN 17.13%F118.64% , o8 2 25 55 i 1%+ H
e EHTHPVEE B 1Y E 58, BAR A HPVEE i R 15 %
Xt TR W AE TR R R AL RN ) A RO P AR R
M, PRI, AS B 5% A £t A 5 0 Lt b 8 % [
HNHPV BE 1 B FH 1 50 LA B A 1 38 v A7 A 1 ) 73t
AT RS DI IR E HPVEE B 3 T ARt S
E LN

| HPVE&E{EABR

1.1 ESMHPVE EERER

ANTR) ) 1) 52 78 UM 3% & AE BUN L 8% T
FERRE Tt | WG PR A3 T R 2 A0 55 b i Ry T R A
FEPR AL P B FPE ) 20064 | 55 [ 5 25 0 IS B4
YR (Food and Drug Administration, FDA ) #it #fE HPV
PEW AR T, 20004F , H13~17% 2 M9 v B b
FR44.3%5, 20074F WK T R E S HPV 2 1 42
Rt | R 36 W 2 MR AT G 2 FRO 201 1 4F 1R K F)
W22~30% L PEHPV3FIEE 1 1R 22355397, 2008
AR S E IR S N R L A AR IR HPVY R B 4 RS
20104F , A M3 HPV 2 1 10 3 5 8 76%°, 2010
A, HAR13~16% e %A D2 #EATHPV R i 1 e 3%
FEARpUO DAL IR T R 1, A 2010~2013 4375 928 1 42 Ff
N 68.4%~T4.0%, SR, 201343 H JF 4G, BRIl H A<
R AT SR A2 1 e B A I H | FL IO Ml [X 35 % 4
FZHPVEE W 3500 422 R 3 52 1 BT a3 A 0.6%
()7 35 500 X T H AR e RS M ) 2 —
3 H T AL R A B — O T — & 0 AR 2R HPY
FETJE B N RN B HRGE , 2R TR
4 B0 T 2 AR 950 S Bk 25 8 AR BEHPY
PE At oM R JLAESEE PR R T
“EHPVEE M i R A AR R TR, XS
TARAG 0 2 SR I B R R RN AN R A
TRRKEFR, WAL 2 KA B 7] TICAE HPV Y 1 1) B

Uiy , 28 W T A BB B T AR MR AR S H otk T
UL, IR E XA S AR OC T HPVE B BN RIS
JEPE AT — R EE R RZ MR, T X R I S BT HPV
JE T 17 5 R A T T I

1.2 EWHPVE & ERER

FETE20164E7H M20174E5 H | e e ki — A4 |
VUM HPVEE T LT B S X T20184F4 H JLHrHPV
A A5 L, b A HPVYE 138 FH AR IR
I h9~45% 2t | UMY HPVEE 1 1938 FH AR I3 95 B
20~45% Lk, JUMNHPVEE B 138 FH AR % 5 6 16~
264 L, AARALURYE A O RAER LK A SR
TEREAH N Y HPVEE 10, R 30 AR T HPV %
WA T T RTE, BT TR W o fa B4 15 B
TARF RN T A 05 8 AR 5K g 175
XN K2 A A A A s R | #ERh i HPV 2 B 1
X GANAT 3.9% | P& 1 45 52 il AN 8 5 7E AN IR R He b
HPVEE R A | 76.9% K 7R A T % ,36.1%
FHLC P T 0 22 A M R R0PE | R e T WL R ARG A
B S T A A TN, AT ERARR G
I AR Tk A IR E R AR R
BRI B0 201 28 Ah AR 1 B D B A file 2 X
PE ST AR B UL YA R B0 2 A A Y
M N EE R R R RN, R
R ARAL U 7 12 B A0 9% i ik B A% 6 7 1 T e ) A
L JCHHPV I AT [ 1l = A )| 75 2o K
ARAEHETER 2B A5 S B R HPVE 10 3 55 %

2 HPVYZE B iR K 32 & A Y B 73

21 HERZRE, T H WM R

P I+ TSR B SR B, H AT OC T HPV B Y
HOEUEIHE A E, B TR H IR R LA
VETRT B T3, R BERS L AR T HPV 2 v 50 42
B AR — N RAR T, K2 HGE HOR R AR S
JF T AR SO SC AR I B = IR S R 50
CEANBRAE W nl DURAT il o0 N A ] 23 7 A 92
BRI BLSORE A N 3R 25 O R AREAT AR R ih
THPVEE i AL T HAl — 280 A AE R BE B I
SEPET , AKX LI 1) T e AN B TRA R A
{5 B AT DL BB BE, 3B AR R BE R HPV 2
B A E A B A R IH A BRI RIS,
A /D B G R % LT 28 48 Ml 23 BT 42 Ff HPV I 1

- 63 -



A K F 15 F IR

2023 3 A

Journal of Wuxi Taihu University

Mar.2023

WA AT REW D 2 B AL B Sy, s g
T AR SERE A 2 45 B e v 3R [ 2 LA R R R 1 928
B BUR A A55  Z2R R B = AR T

22 MEFEEATE IEH

H A% 2 Bl R i E g < mSiEE S
“HPVEEHT XI55 MX P A& J5 & B
U HPVRE T AN 19 B g 509 A8 %, 1 FLiR
A LA B A A B LT RS L B A B A
PV IR R T K AT A B AR I A A, R
AR B AR 3% LB R R AR A B A AT
SIAE T B 0 R AL G i B W E AR, — i,
RGP A5 BALRE A, a4 2% DL R
RE T LY B 15 B AL 15 1) 1 Ok Bl 28 AT LA
LS AN RS A CTHPVIERER . 5 —J7
AT, IR H1 3 T R B0 1 8 1 1 B2 15 e B S A, %
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FHIG AT RES AN BSR4

23 MEFHBRIZRSS

H A7 & FHPVRE T 14218 22 805 b BUR BOR
DT, A DA LR U R AR R T A — B AR
Sk AR A T B A ki B A RE A8 L i 4 3
HPVEEH W sh ARG B, (R 3¢ B A Zm T 4t
SRARMYRR , B TE N B0 VI 3R 3K 52 AR 75 2
WG BA S mEEZ — | BIRY(E B
AT ZRMRBEIIL G B A SR | B2k 5%
By H e, RE BB s HPVIERT) &
A5 T PN 2 X T A A R R R s 0 A R
SNBSS aE 2R Tk BT LA A 8 K A A% e
5%, W S TS PRI T A S R AT
HPVEE T AARTE 2SR A A | 4 Il ad 444k se
B2 SHPVEE i AHCTE B TS, ANUAEHPVE
AN oA KR EE R 825, a3 R ARXTHPY
PEW AR O,

2.4 RiERR T Fr—

FEXTEE R DG HE, BHE R A BA B
s, B INHPVEE i A E 2 DL SCF IR U AR A
AR, H b (P 00 B 2 L AR S T 2 M I MR 5]
T A b LSRR e 2 R B R AR | U AT
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I AR 2 IR ZRARBE AR I A A ik
FERRIG T, B A A B 0 L Bl IR I
38, AL L A7 5y 18 1) J7 X B HPV € 1 o 38 ok
AR RE T T A2 O, B IE PN 25 I B
b, E I AN 5 20k, B4 2 AR T 1]
TAERS ML BARF G AR FE R E B, B RS
PR CAN P T GERISCTR B RARBEAAR ) >
TEBE AL HR 18 5 T Zr 3 AT 28 A &
FLRL)™ 7% A S R SR A R A o P8 AN
T, IR BRSO DL T8 51 A 2 AR Y
KT,

3HPVEHBEMERENEIUKEE

31 FERERE, RHEER

M SCH AT ml 3 A R B O T 1 B
PR I8 Z2 LU I A5 iR A 30 B, V95 <6 0 i 40
BE v F I L PU v SR AR AR I B O R A | B
N E) RS | SRR | M TR B A2 AR
S 1 0 i A B 225 N, N [ 32 B HL
SRFTLMIE FEONAMR 2, FHEAE &2 %5
B A2, BB AR A AR [ G AR
I 7 A T S PR SRR R L 3 AR G
SR AT 6 L HE Y RE A AN [ A B R S it
FETWS AL S BLR AALE, B2 A X, 5
IR SN E YIS NIRRT NG IR L S NS S
P o PR RR AL FE 2 — X A | TR AR A 232 AR 15 R
B AR A T 2 575 R AR 22 18] A 74 38 2 18, AT

RACRE A
32 BIEREHILSME

t&E
19984F | Z 18 & - A so AE /R 18 5 Hm i kR 1yl
SCrb g H MMRI 5 22 B (R 8 IR R A2 1 1R
B ) S IVMAE Z RIAFE R G R X —FH gy
e [E R Iz OGBS I B OC TR R MMR
B SEH fa AN RSO i AR Gl R 2 50
ZWT A8 X W Z EF oG R M , SRmfedt &2
RG] B EE A A AL C SAF1E, 201 14F 3
Il MMR Y 1 19 B 52 % 0 84.8%, AR Tt 57 TLA= 4N
(World Health Organization, WHO) #:1 [195% 1 £
P BE i R0 AT L AN T R T ) A A B O S B
Il MMRYEE i H Rl 3 N RO S22 R i3 [ 2005
AR LN B T R R IR IR AR T A < Bt
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RE MR e SRR A A s
NPT A5 O, PR R A A 15 R 12 A S B i 4
PE TR SERE b HE ST BRI B AR R L M S AR
() A R AN TR R A st | 0 R > 4 = i a1
MBS AR, 38 i e S Pk 1) 238 1] 5 52 AR T
KO EHZARARIEL WO LB ERERERELE,
T KRR FE - WA U 38 1 118 970 1T 5% M)

3.3 BAME L ik B

T EHPVE 1 AR 8 15 8 Y 35 2R 5 N BN
AU L SR [ B B | RGE Tl MRS R
e — 5 T B NN % 3 Bl i BT RO L R L
B0 FREECIHEHPVRE T W58 T & AT
It FLH [ B f 8T 00 HPV 2 i A A 00 AT 58 L SR e
SRR EA S KA, (R HF P OB AR A Ll Ak
KRR Z A B B, #Esh By A7k 5 BUR
BRI RUR & 7 $2 FHHPVRE T A T siilat 25
RARIEFIHPVEE W, 5 — 7, K E HATR A EE
SIS H, T R A 22 8067 T R AL 4R 1)
AR TAESR 2B ES LAt R REES A,
PR, ) SRR 3505 1T 0L 224 4 SIS 8 P R
RSt R 0 St | R A L B TR N Bl pE R
T ]t B A% 7 408 K e

3.4 HHBERAB HXEER

R4 T I A (R HPV R 1 422 3 iy AR 3 L
AR R 2 A 5T AT B AR . TR EHPVEE
AR F Lot e fl | R L P 0 LR 2 A R e
AN £ 14 WFsR R W, BUAR H AT R 224 X THPV
PET N AR AR, X HPV Y AH 55 AR AN
IR (BB O oI NSRS AT 4 S (el I N Y4 £9/6 i R =
Y WSCRN T A e D B, AR GE P IR A R I
S0 1 22 HIL ] HPV AR G 3k PR RS L R mT 3058 95
HPVEE T AH G AR A5 B3 i K A A i — A 4 Tl
FINAT, 5Ak, EEXT AR B AR WIE h EE e
HPV ¥ 1 T 55 2% I TR 22 A R R — A /NI
FANE A C AU 20 & VAN S N A S Sy i
P DA B 2805 1 SRR OGRS 4 SOk R
Fli g AR R K A R, ZKKHPVEL L HPV P 5
SN 2R 28 219% F118.91% , Ho 25 AR F &6 43 & ik 1
RBFH G BT X 0288 R R S 3l
PETT PR MR AR IS L LT R R AT 1z
SRR K KA AR 4 Ry % T e R A

I HPV RS B 0 AR 91 38 1 1% 3 7 AE LA b 52 % K
FE LA IR T A RE AL

4 INGE

Zi ERTiR  FRIEHPVEE i BER 8 1% A7 72 1 2
IR, SEARTESE i 4iOE R TR I 5 R 32 AR L R AiGE
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HPVEE 9N G BERE AR TS0 B9 LAl 473 ml DR BEAA
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v TR e A A A o7 25 AR A 5l 3 5
MRS A 10 AL B S 2 ARG B
PERAF LB, [R] I SRR 0 A ¢ 3800 H BT 7R 9 4
SR R fd i, WA UG 7E N A B FI AR | IE
BB S| T2 AR M HPVBE B | B i 18 22 1 A
A RME T RFEL R R GE

S % 3Lk

[1] 220 | 5 1% 5 S HPV 5B 2 2 B 0 BF 5% 1F R (). [ B
AR, 2018,45(05) :527-530.

[2] Perez S,Zimet GD,Tatar O,et al. Human Papillomavirus
Vaccines :Successes and Future Challenges [J]. Drugs,
2018,78(14):1385-1396.

[3] TIeAk B A7, sk PH P, 55 30 B ONFL Sk 9 W00 28 922 A
HRGHEZ R W metab BT [J]. PHETASH,  2017,34
(04).578-582.

(4] SRR e, B SCH 55, HPVYE B AT IR A0 HE ) 1 01 5%
JRE[I. 3 5T, 2018, 32(22) :3502-3505.

[5] Hirth J. Disparities in HPV vaccination rates and HPV
prevalence in the United States:a review of the literature.|[]].
Human vaccines & immunotherapeutics,2019,15 (1) :146—
155.

[6] Patel C,Brotherton JM,Pillsbury A, et al. The impact of 10
years of human papillomavirus (HPV) vaccination in Aus-
tralia: what additional disease burden will a nonavalent vac-
cine prevent?[J]. Euro Surveill, 2018,23(41) : pii=1700737.

[7] Canfell K,Egger S,Velentzis LS,et al. Factors related to
vaccine uptake by young adult women in the catch—-up phase
of the National HPV Vaccination Program in Australia:Re-
sults from an observational study [J]. Vaccine, 2015,33
(20) :2387-2394.

[8] Kirby T. UK committee recommends HPV vaccination for

- 65 -



A K F 15 F IR

2023 3 A

Journal of Wuxi Taihu University

Mar.2023

MSM [J]. Lancet Oncology,2015,16(1) :€7.

[9] Hopkins TG, Wood N. Female human papillomavirus (HPV)
vaccination: Global uptake and the impact of attitudes [J].
Vaccine,2013,31(13):1673-1679.

[10] Tanaka Y,Ueda Y,Egawa-Takata T,et al. Outcomes for
girls without HPV vaccination in Japan [J]. The Lancet On-
cology ,2016,17(7) : 868—869.

[11] Hanley SJ, Yoshioka E,Ito Y,et al. HPV vaccination crisis
in Japan[J]. The Lancet,2015,385(9987) :2571.

[12] Tsuda K,Yamamoto K,Leppold C,et al. Trends of Media
Coverage on Human Papillomavirus Vaccination in Japanese
Newspapers.[J]. Clinical Infectious Diseases,2016,63 (12):
1634-1638.

[13] Teoh D. The Power of Social Media for HPV Vaccination—
Not Fake News! [J]. American Society of Clinical Oncology
educational book,2019,39.75-78.

[14] Suppli CH,Hansen ND,Rasmussen M,et al. Decline in
HPV —vaccination uptake in Denmark — the association be-
tween HPV-related media coverage and HPV—-vaccination[]].
BMC Public Health,2018,18(1):1360.

[15] Faasse K,Porsius JT,Faasse J,et al. Bad news:The influ-
ence of news coverage and Google searches on Gardasil ad-
verse event reporting|J]. Vaccine,2017,35(49 Pt B) :6872—
6878.

[16] KITTT, &L, 5Kt i, HPVEE i 7 o [ R Bk (], o
S AR5 - R ,2019,35(10) : 1090-1095.

[17] 3, s ImA, P dCER A M T R A A HP VI B 114 4 ol
BB W A 3B (1], AR i 2% & ,2018,22
(09) :965-967+971.

[18] F+ 5 e, HPVIE I W 7R 47 38 BF 55 [D]. ¥ 11 4% 1 % B, 2019,
56-57.

[19] H#E | M SCZE B B0 A fa RV HPVE i IF SR [J].2E
YIF#%,2019,44(09) . 4-6.

— 66 —

[20] B e A, AT a. PE T R AN A5 A A A A 00 fd A%
W 3 T KAPHE S 1510 0 RO i 6 FR 55 1] ¢ i 6
2019(05):102-104.

[21]4F 2K HPVA AR 2 A7 2 V8] 25 50 WA el e A% 4 o
WEWFFE[D]. V4 g 5238 K%, 2017 . 106.

[22] A 7 BRI PN U 2 E ) 4 VR SR B B[]
ML (BRI IR ) ,2018(06) : 73-79.

[23] B3, FF W HPVYE i 1947 M 4B BF 58 [D). M K,
2017:36.

(247K 15 K . febe o A% 47 A0 BT T S AR 1) £ R TH[D] BRI R A
2018:46.

[25] Brown KF,Long SJ,Ramsay M,et al. UK. parents” deci-
sion—-making about measles—mumps—-rubella (MMR) vaccine
10 years after the MMR —autism controversy:a qualitative
analysis[]J]. Vaccine,2012,30(10) : 1855-64.

[26] Taylor B,Miller E,Farrington CP,et al. Autism and
measles, mumps, and rubella vaccine:no epidemiological
evidence for a causal association |[J]. The Lancet,1999,353
(9169) :2026-2029.

(27) R I\ K2 08 1 4 75 2 98 ) 19 24 B 17 15
IS A %45 ,2019(09) :31-32.

[28] AW AA. W 4G i R BT 5 BT SE (A W R RAEE BR
A2 5% WF 5 0> 201 24F B2 o [ et B A% 58 R 2 10 75 18 S 4k
[C1.75 25 [ B A% 5 AIF 52 v O« 1 A8 DR 2 [ B 1% 4 T 50
e, 2012:8.

[29] F 5, B BHHE 350, 52 HE K 2 4 XS HPV K CH 2 B A 2
FERTOL R AR R /oK [J]. REMERE (2 ARKR),2015,9
(10):23-24.

[30] Sz ih ok H M BB, AP KR AR K NFLRE
I B E 1 AR JBE F 4 52 T Meta 20 BT[], 0 I 928 i 4 8
2019,25(04) :464-470.

[31]4 30 Sl I (A 07 388 T 0T 155 8 7 I 2 A% 0T 928 1 SR £ 0
AT ()]0 E T AR MERE IR, 2010,1(02) :63-67.



Mar.2023 R % K B 2T CRISPR/Cas9 /% hLF A B aT¥el ¥ -k & aia Sa Feh%m 2023 3 A

] /& % 4 & 2t CRISPR/Cas9 /N4 hLF £
RiTde L % 3K B oS AEGE @

Z Jb, Febeh ot ATESL 2 ERFAK RGIE x
(LEBKMBE, T8 K8 2140005 2 MK%, L35 HM 225009)

 E.[BHERRRRA KE CRISPR/Cas9 AN FALKEORR (WLF)iT¥e L F B-SLREO AR
(BLG) BAL 53 F 0 Fvh | A A )G Ak 2 BUAZ A5 MR & BLG—/h LF R W 47 ¥e.lh F 3244 2R 38 | 4 4 CRISPR/
Cas9 AW %% 25N F BLG AR AR B 24L& T GAFE o T HEAG R A FARBELE, [F %40
¥ BLG AR % — 5 25 KR M sgBLG/Cas9 AR, w30 FMILR A Emie PCR $¥9E BLG A R
JEAL B H R EER A BLCI4 SURE AR R A BRER AL BMEI R RS KE (6035 1.2kb)W h LF &
AT ¥ B 2 31 5 sgBLG/Cas9 #H AR 45 30 F 16 LR A 420 e | 2 500pg/mL G418 s it & | R A PCR #
WA R ITIE I, [ 45 R )sgBLG/Cas9 AR L F 16 LR A 4 fm e BLG A& B 2 M 378 DNA M4k 09 3R &
EACRIE 30%~35%, M KT 3 AP ERA K E 69 hLF A& B 47 ¥ 84K (BLC14—1 . BLC14-2 #= BLC14-3), %
Bt B R R IES A A 6.0.3.5 F 1.2 kb F 3 FF hLF A R AT ¥ B R 5 sgBLG/Cas9 AR L 5 30 F 16 )L R 4F
el %5 RE AR A G418 ik | 5 A RAF 83 .77 A= 86 Rtk tm e | 2 PCR Rl R & 2046 M| sk 2 3R A7
42 38 #7 44 ¥k BLG—/hLF A Wit ¥etm otk B hLF A B L F B8 )UR S Y o BLG A& B 2 69 F ¥ 41 e &
525 A 50.6%(42/83).49.4%(38/77) # 51.2%(44/86), 3 R B K B R M &0 hLF K B 3T R A L L F
BLG AW s kg dr e R AR F LR EE Z F (P>0.05), £ B R4 KEX CRISPR/Cas9 % hLF %
B aT¥e.h F BLG AW R4 SR R FFra, [4# A A CRISPR/Cas9 # 4/~-F hLF A& B 47 %2l F 56 JU R 4 %
g, BLG A B B A5 5 8 R 3R 4% % 4k hLF'/BLG A B dT¥e 20l Ak (BLG A B & 2 S dv¥e hLF A B ) f247%
HA R RA K E AT CRISPR/Cas9 & 45 BLG 15 5 2 @ %4 hLF A B o 41 e 20 R L 2% 0h

FKHIF L F ; CRISPR/CasO; A& B 47 ¥e; BURA KB p—3L2k & @ K B (BLG) ; AfLEk & & L A (hLF)

Effects of homologous arm length on the efficiency of CRISPR/Cas9 mediated
hLF gene knock-in at goat 3—lactoglobulin locus

LI Dan', ZHOU Ming-ming', HE Zheng—yi*, WU Zhao—man—qiu', SONG Shao—zheng'*
g g 8=y q
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Abstract: [ Objective] To explore the effect of homology arm length on the efficiency of CRISPR/Cas9 system-mediated human
lactoferrin gene(hLF)targeting goat B -lactoglobulin gene(BLG)locus, and to provide a scientific basis for the preparation of BLG/h LF*
gene target cells by somatic cell nuclear transfer in the future. It also provided a reference for genetic breeding of BLG gene or other gene
locus directed by precise molecular modification mediated by CRISPR/Cas9 gene editing system. [Method] According to the first exon
region of the goat BLG gene, the sgBLG/Cas9 vector was designed and constructed, and it was electrotransfected goat fetal fibroblasts.
The site-mutagenic activity of the BLG gene locus was verified by PCR. Based on BLC14 mammary gland-specific expression vector,
three hLF gene targeting vectors with homology arm length(6.0,3.5 and 1.2 kb)were constructed,and it was cotransfected into goat fetal
fibroblasts with sgBLG/Cas9 vector respectively. After 500 p g/mL G418 screening, the gene targeting was detected by PCR. [Result]
The mutagenic activity efficiency of cleaving DNA double strands with BLG locus in goat fetal fibroblasts was 30%-35%by sgBLG/Cas9
vector. The hLF gene targeting vectors (BLC14-1,BLC14-2 and BLC14-3)were constructed to obtain three homology arm lengths,
corresponding to 6.0,3.5 and 1.2 kb. Three hLF gene targeting vectors and sgBLG/Cas9vector were cotransfected into goat fetal
fibroblasts. After 5 times of electrotransfections and G418 screening,83,77 and86 drug-resistant cells were obtained respectively. Finally,
42,38 and 44 BLG/h LF" gene targeting cell lines were obtained by PCR homologous recombination detection. The average targeting
efficiencies of hLF gene at the BLG locus of goat fetal fibroblasts were 50.6%(42/83),49.4 % (38/77)and 51.2%(44/86). There was no
statistically significant difference in the targeting efficiency of hLF gene targeting vectors constructed with three different lengths of
homology arms at the BLG gene locus in goats (P>0.05),indicating that the homology arm length had no significant effect on
CRISPR/Cas9-mediated hLF gene targeting at the BLG gene locus in goats. [Conclusion] A number of BLG/hLF" gene targeting cell
lines(BLG loci for site-directed target hLF genes)have been successfully obtained by CRISPR/Cas9 system-mediated ALF gene targeting
at BLG gene locus in goat fetal fibroblasts. However, the length of the homology arm of the targeting vector has no significant effect on
the targeting efficiency of the CRISPR/Cas9 system-mediated BLG site-directed integration of the hLF gene.

Key words: goat; CRISPR/Cas9;gene targeting; homology arm ength;f -lactoglobulin gene(BLG); human lactoferrin gene(hLF)

FeUr (e, [T BT ] LA 20 i A% 3% A R ks K] 25 5
SR HETM B4 5 7 AR DR AT R B A B BE DR BT i R B v

515

(BIF 5% 3 S0 )32k PR T 402 8 ) [ 0 o 2 D
T 3R VA ALk B 5 AR A5 Ty S i AR AR ) 1R
e R 2 ) R — e R PR DT S X A st A% £
[ 5E 1] i (Dever et al.,2016), CRISPR/Cas9/2&4k A
TRE AR A% FR T (ZFNs ) RS S 3005 DR 1 RE 2500 0 4% i
fiti (TALENSs ) Z J5 #1242 1 — Fh 3L TS0 g 4 B A |
F F H sgRNAJF 5151 F Cas9 8 1 4% R i 35 591 U1 1 4%
SEPEDNA il HXURE Wi 24 51 % [w] I i 20 ok = ) VR A ity
B 1715 5 (Grunwald et al.,2019 ; 4 B i 55 |
2020; EWFHE A 2021) , A B HCR & RS |
P PP 0 f S G B2 W F OB 2E A
P B A B AL B Rk R A I 54
(Kleinstiver et al..2016:Zhou et al.,2017; X8 5 5%,
2019;Char et al.,2020), H It , #IHCRISPR/Cas9 % 4t
AT 12 B-FLER R 11 (BLG ) 3 H 3 437 5 3T 40 A 7L
BRAE I (hLF) & B, A7 i o = FL b B BLG A A
14 1) Fsf 47 AhILF 2 (R A7 28 92 80 2 3L IR AE 0 (O-
liveira et al.,2019) , A R H2 & 2F 20 B, (- HE
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LA E B S, LASh W AR A Mk i J2 4B T 5 2k A
HEA A REAZ Y B [R5 5 5 i 2 SRR 4 )5 9 R
A R E A T 50 R P A A R R O T
[ R LA | T B AAE R S K A [ R
AR G 0 3 DR AT R TR IR K R R R i 3 1A )
U5 20 AR O I E (Shulman et al.,1990)
Shulman 5 (1990) WF 5 A& B, 3 PR 4T # 400% bl 2 [R]
TR 1 B o 2 B B K ELIRNEE Y 8 B
KA 3K 14 kb; Thomas 55 (1992) BF 5¢ ¢ BH | 4[] I i
KR T 1 kbBT, 23 5 808z 3k DX F 41 A Ff 03 A1
McCreath 5 (2000) 38 & %5 K 4T 8 5 R 78 43 ¢
COL1A1ZEH3AE BRI X 5] AhAATIE A | JE i R K
BT EEAE S, B, Shen® (2007 ) ML P 7E L
0 LA 2 4 B b s B g1 AR TSR B DL AR AR
TRECRE R A5 B LR & G AE (2012)
I FH I A7 0 2 5 W 38 3 A 2 RO R H BE (1.9F15.7
kb)) ) [R) 5B | By AR 45 35 DXL 4 T 48 40 e e 5 1) g 75 4
(2015) FIHTALENs S 243 55 4T #4831, 75293 T
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A b AT S RO AT HE  Zha 55 (2016) FJ I TAL-
ENs/ 5 1L SE BLG A P 2 fi FTHE N a—FL35 H R H
L, R EEARAS AT A SR Bl AR 4 4T 40
% ; Hryhorowicz 3 (2017) B 98 1IE 55 CRISPR/Cas9 2 [l
ARBAR R BN EEHATH, 5 LA [F] A 41
TR AT RO ARSI T B 55 (2019) FI FHCRISPR/Cas9 A
ShFAD3HE R 78 2F B LR EF 2 40 i v JF i 6 PR F T
IFGR 38 3k ) 35 RN 3 ity AN [ 32 194 (] Y5 v 80 4R
A5 B A0 MO PR ;T SCCAE (2020) 2 T CRISPR/Cas9 %
K] 2t 4 3 G0 57 0 44 2 2 A AN [A] I MUC4 FISLC12A8
FE R BR AR IR FEAR R BAR (TR % [ AR
FEVI A SV AR K | & A W1 58 F FH CRISPR/Cas9 %E A
O B 28 0 0 SV AE L 2 B ET 4 40 7 B— 1% 2 11 FIBLG
SRS HEATATEE (X1 ,2016;Zhou et al.,2017), 4
FFNVBAHGE W oy Fi TS TR, HA
O [A] 5 K BE X CRISPR/Cas9 & 4t/ = 1L 2 B I 4T
LIRS iOY P UEMEI AP N AUEFSTEIN €YY 2P S i
[i) S0 ) ) 2 3 0 AN ) [ D5 K 32 1 L P DR T 284
FI HICRISPR/Cas9 % H 4 8 3 48 /1 F 76 1L 2 it JL
£F 2 40 M Y BLG 3L PR A7 s 3T B R L FEE DR 45 5% [R] i
T X AT RO SR W52 | SR 4 I A 48 A% A% AT
£ BLGRLF-5E R AT 80 40 Jf R 42 LR 04l , doh
CRISPR/Cas9 4 K 4 6 5 G2 A 3 BLG 5 A 35 H: At
DAL A& A7 o535 [l 0 1 11 1 1 3t A% 7 P R B 2

| MR 57E

1.1 56 47 4

UEHR30~35 H % B % HE Y 111 = 42 00 K2 08 BR
FReE b, R R TN R R I R . CRIS-
PR/Cas9 — 5 — J i 44 2 il 7 &  (AxyPrep PCR
Cleanup Kit, AP-PCR-250) 4 F Fd 5% 5T & 4= ¥ F}
BATBRA 7] BLC 1450k A (0 3L 30 ) 5L 0 o
PEFE HAR 1 E BLGHE I 5" 8 42 )7 51 1L EBLG
BN 3% i 45 )7 51 hLF%E I e DNA T 51l (NEOZE [N 1%
CMV PN ¥ Cal /N B AL S 20 i 17
IKHE) (An et al.,2012;Cheng et al.,2012) S RImHF
P (Escherichia coli)DHS o852 25 41 g 35 i1 4 M K 2%
VLN A8 e i TX 2 W o 25 T AR BF AR O DR A SR
Trypsin(Amresco,0458) .DMEM/F12(Hyclone,D2906) |
FBS (Hyclone,SH30070.03) .G418 (Amesco,0344) . H
HERE R (Sigma,J091911) S DNA M [l e 4 Ak 1255 £

FIQIAGEN F) s DNASR G M | 1 4 Bl S A% ol BR o1 12
DI B 5 A TR (R ) A7 BRA R HoAth 34 711
YR E PR br e WA A T A TR (L) A
R

1.2 519t 56/

H 4 GenBank & A A5 1Y 1L 2 BLG 3 K ¥ 5 MhLF
FEHFF, A HPrimer Premier 5.0BE 314X AN A AY P~
WS P A (£1) , IAPCREI W ZHE iR
W AR A BRAF AR,

1.3 sgRNAi% it K sgBLG/Cas9#k & FlhLF & &
TSR

HR A5 1L 2 BLG 3 M )3 (733881.1,8088 bp) & —
AR TP 9Bt sgRNA, 8 gRNA (https : //zlab.bio/
guide—design-resources ) % i sgRNA 5| 5 ¥ 41| (K &
122 nt), AL ST 51 A GTGCCCCCACTTCTGGGGT
CTA i i Bl ) 3% 2 B Ab 5 B o0 F AR 2 7 1k
P F IR BRI 44 HsgBLG/Cas9, DAL 20
DNA AN, PCRY ¥4 A R B 1 [F] I ;. LABLC14
UGS S v F R AR O R A H TR
RN HE 3F0 A (7] [ U505 < B8 (0 hL P DR AT R 4844
4394 4 A BLC14-1 BLC14-2 MIBLC14-3,

1.4 \WFERR LR T H M4 B s 5

3 TC R E TR RIS H g 1 E iR L
Tt R SR LN | AD-Hank s 2% P 531K 25
B DU N AN SK 38 55 iR AR U 8L (A mm®) , &
D-Hank’ sZZ R VEVR 3G B TG ELE N, I
Jns mLiF A6 (0.05% )5 i +0.04% EDTA-Na,) , {#
RO RS2 WFT T Ak B 28 V8 e A 58 4 7 AR S R 2
min, BRE W LR EMRE T 5 —fH o8
N ;1500xg 5 0>5 min,D—Hank > 22 M Ak Ve 3,
52K, WS INDMEM/F12+10%FBS 44 it 35 57 W 5 2 2
JL, I8 R 85 FE A Sx 1031 /mL (40 ME T 50 ) 5 9K 5 432
i T ofL A1 LA Y, B T COLHE 3R 41 (37°C, 5%CO,, 1l
R EE ) rh i B 5 5 PR R, B RS2 2T AR
T Ay A P Ak 2 F S I A 1k R A

x1 SMEIER

Table 1 Primers sequences information

31¥1 %, ¥ Primer name ) | 473 BEICHE (bp)
hLF-F 470

2402
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1.5 CRISPR/Cas9% & L EBLGE B i m B X
T A

WA A KA A B 2080% 119 1L 3 i L £F 4 4
i, P, A G R S 0 T O 4 B R R 11091 /mL,sg-
BLG/Cas9 J51 i 25 5] Wi 46 4k J5 14 #& 26 1k B 2 20/
ml, SR )5 5 4 ML BOR A B T AR g B ARA 2
mm[A] B AR 2.0 kV/em 250ps, HLH2UK, #HES
min, f HDMEM/F12+109%FBSH; 37 i 5010 5155 e
J& B AN B2 R 2o fLAN M AR Y | B T COBE 246 h i
BRFE (37°C,5%C0,, WAL EE ) 48 W5 #eik, A6
A Y 0 IE R A M R BT R R A RIS
JE 2 50%~60% I, [k 25 11 i I Ak IS 46 40 it | 4 B AR
HDNA , Llsg—F/sg-R A 519 (32 1)PCRAG I HE 75 X
B IEXEY R P A TN | X U PR SR AR A L

1.6 CRISPR/Cas9 % 4 / ShLF & E T ¥ # ik
KRS HIE

RLF5E H T 0 28 14 28 Sal 1/Not TR P 26 1 £k b
S, 5401 sgBLG/Cas9 BUR IR & A7 LG | 5E
IR 2 9 B 34 2 20pg/ml, HLAE YL 07k 5 45 F IR 1.5,
48 hJF W N500pg/mL G418 HE47 i ik | FiR48 hifel
U, [R) Ao 18 A 28 26 e 1) 1% L 2 TG LR & 2 4 i
IS B SR R FR 10~14 dJE 24 FIEXT BR
2H 20 g 4 EB A0 T B e al E K FE W (DMEM/F12+
109%FBS) , #kHUEL v B 4 it Ak 42 b T 48 L 240 M Al
Yk S b 7% 72 Wa A AT 1290 40 A Al 9 AT TR B
It

1.7 BLG-/hLF+E E T A KRN 5 5 7E

7 20 M A2 A 5 B2 R 80% ~90% T | Wi 4R 34 43 24
JfL, $R AN L A DNA M FPCRA M | LAhLF-F/
hLF-RA 519 X hLF 5 B E 47 8 A K, PAS'-BLG-
F/5'-BLG-R K 51 ) %t 5" o $ o7 o5 [) 5 4 0 47 4
W, LA3'-BLG-F/3'-BLG-RA 5| 9%t 3" #4574 ] Y58
A GEATRI A A AR SR SR 48 hiE,
DMEM/F12+10%DMSO +20% FBS 4 17 & i#£ 17 7 B |
WA

1.8 FitH#r

K FSPSS 22.0 %) 3K 15 () BLG /hLF* 3% K 4T HE 20
MR IEAT GE T3 AT, F 3R A [R] 4 4 ] 5 4T 90 2%
TR B R THE R A 2R, P>0.05 i 3R W [w] 5 4
JEE o BE PR AT HE T i 3 B2 | P<0.05 i ¢ B ) U <
ESSE-SISEAR LEERTES AN
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2.1 sgBLG/Cas9#H & ShLFE E T i &
5 R

B LU 2F BLG 5 A B8 15 11 44 2 1 sgBLG/Cas9 %k
RSB AR AT T3 — A 7 X8k, R s, 78
BLC14# ARy HEml I ARG ILFEBLGE N AP, 4
PCRY™ 34 BY) % 2 B i A5 5 A= 2 T A
3PN TR] K BE (4 [R) U5 A AT R AR R IR E 2 (&
2), [AEE KR 5186.0 kb (BLC14-1,5"0 1<
4.0kb+3"¥fi 5 2.0 kb) 3.5 kb (BLC14-2,5'"%f K &
2.4kb+3'%i 5 1.1 kb) 1.2 kb (BLC14-3,5"¥f K i
0.7kb+3"%i B 0.5 kb)) , HATHE AR L5 48 an &1 s

SWOCCAGACACCCACCTGTGCCCCCACTICTGGGGTCTACCAGGAACCGTCT-3

1.GOTCTGTOOGTGOACACGGGGGTGAAGACCCCAGATGGTCCTTOGCAGA: §'
e Target site  sgRNA -

Goal BLG locus

1 Nar1
1

sall | i i i
wr NS pfey o e S —

Targeting vector
pelng Focis: =4 0kb = 4.9 kb =20kb—

—24kb - =l1kb—

—07kb — —0.5kb—+
Targeted allcle _-.-I CM\']-I hLF |-| NEO I-.—

K1 sgBLG #0075 M hLF S PR T 50 20 i 25 4
Figure 1 Schematic diagram of sgBLG site and hLF target vector

2.2 WZERR LR £F 45 40 B 1 355 35 T S 45 4E

28 IR AR I IE AR (0.05% 15 i +0.04% EDTA -
Na2 )PS5 53 B 4R A5 1 LU 2 i L 2T 2 40 i J& F— Fh
T BE 2 | 627 S e T AR R A5 /0N | B )
2 2 40 M 2 K SRR RIE BN RUNTE AR A8 0
I, M AE KA A B 1 80%~90% | 4l i i 4R 7 |
20 L 2 R AR AR SRS IR HE S A 2R BT UL
LR A R 53 AR IR AA A IR PR

2.3 CRISPR/Cas9 4 48 LI ¥ B& JL B £F 4 41 Ay
BLGE B i S iF MR LR

sgBLG/CasO# MR it M5 | % g 1l 2 i
JUBCET 2 240 M, 4R 40 i 2 BRUSE IR 4L DNA 17
PCRY" 3 | PCRY"™ 1 ™ 49 42 I 1 06 &1 565 1k 28 A5 15
HUEE I E SN EN, NRINZHM R L E —E
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FREERY AR, HOAR I 5 5 45 06 1 AT o L A9 T ) 2P
FIRT B AR TG (E13) , I3 2k B 4 40 IF 4
ESEWE AL TT UG H 35 48 (1L EBLGHE P
B — A B CHRE R sgBLG/Cas9 4 55 1 1R 7
Ry, AR X E S E W R T, AT 2 ) W sg-
BLG/CasQ#k A FE L1 2 i L £F 4t 40 i BL G 3 P )32 i
I Y)EIDNA RS 1) 35 58 48 6 P AR AE309%0~35%

y .'-_ 1%
JST . 1 A%
I Q : LT
i1 ‘~‘\'\ AN AL
,./ .c//-' o y "-.\ W \\(.,“. N
! e — 7T R Y 2\ \Ys0 D
1458\ \‘ N A \ \ Y\ N
(37 \ - -
AQN TN i Wi S YA 7, 1
\ :'\"' N it L e N '\‘\\\\ \ ¥/
'\“'\}\f, ;. .- 1:. - '\‘.\\\"y. Nt
. \ ~ -
\\ ,\\' '_ - ‘_-':.l’ 7“ > \Q;" l o L ',-..:
RN = —— < AN N e ARt
\\\-\2— < R —~ o= "L ‘_l&' ; T
KN "~ . i =
i ‘\: RN g
\

P2 LR i JL BT 4 40 04 55 9% JE 28R AE (100x )
Figure 2 Cultural morphoiogical of the goat fetal fibroblasts(100x)

CANFERITHAMMAMERELARSNE
g

TEAR B S5, 53 0K 3P AL I DA 4T 8 2 Ak
(BLC14-1 BLC14-2F1BLC14-3) 55 sgBLG/Cas9 %k &
FE Yl E R L R LT R0 A, AT HE 2 AR 5 e 5
W, B AT AN TR 20 i 2R (SN A0 M R G e ) | B IR e
e A 1x1004>  LAhLF-F/hLF-RA 51 ¥ %t hL F5E
AT A R PCRY™ 3 ™= W1 K & 470bp

vy [m) 5 T 2 A I PCRAY™ 3 7 W K B2 2402 bp
(Kl4-B); LAS'-BLG-F/5'-BLG-RH 5| ¥ X hLF#; J&
PR 200 Jf e i 47 5 ] 9050 R 4 AR 0 PCRA™ 386 7= ) K
414708 bp (El4-C), BLC14-1 BLC14-2HIBLC14-3
3PP FEE AT R AR ([RIRE K B 4301 296.0 3.5
F11.2 kb) 285U HL 5L YL R G418 i | 73 | 3k 1583 77
FI8OR LG Wy btk dll Ml bk (%22), Hirh  ZPCREE G K
W3 504576 72 FISOMEWLF % 3k [ 40 il bk , 22 PCR W)
T 2H R e B 42 38 F44kK N BLG /hLFFE R FT
BEZ MOk, L FBE RAE LS 16 L AT 4 20 L BLG A
JAE 1 SF- 241 T #E 203 43 51 R 50.6%(42/83) ,49.4% (381

77)F151.2%(44/86) , SPSS 22048 14 #r 45 2R (K15)
R 3P [A) 4 B[] Y50 R F A %) L S TR AT R0 40 14
TE L EBLGHE R AL s I AT EROCRAE L 1% L TE
225 (P>0.05) , 7 W] [A] J5U8F K B2 X CRISPR/Cas9 /i
FhLF 4 P 75 12 BLG & PR e B30T 1) 57 33147 S 400%
FHRTES AN

3 it

I 20TH 20477 388 2x 5 DR 4T R 0K 4 e A% A% A e R
LI ARAT Z TP I AT R R & LAk, CF IR ATH Y
5T 38 M (BT (Becher et al.,2018) , FE AT H#E 2
MR A5 [R5 S 4 ) IR B Sl 2 MR DNA S 1 Y ik
DNA RV IR ¥ 51 2 A2 T2, DT K o0 5 35 DK o o
SRS R BN LR E A SEEU R ik
I PR 2] 22 RS BB e o i 9 B B (Zhou et al.,
2017), BME ) ZNH FAYELEAL ™ HEB
M AW B ARG K sh i Rl ek R T AL B R A
U PR R L E RO SR AT R R AR AR
e T IR B0 0 i S B0 ) DN R B AR T R R, TR
S R AR, HAMNERF A S REANZHE
2 3 DR ) <07 B RO R R 2 A R H A
HAIE R AR Re, BABERE | &S0
M, BEARMTRHRERT ST (Kin et al,
2016), FEHITHIF AR Jj 2 17 # &K W IR ZFNs
TALENsFICRISPR/Cas9%5 JLR 1) & J& | L H &4
HKCRISPR/CasO & i A T AL Wy R SE R 24 G 8y | 222
SR HBAE S 57 51 sgRNA 5 Cas9#% R N V) i 2 &
W | S 10 U 584 35 R ZH DN A XUBE B9 o7 05 AT
A7 5 [ V5 B Ak Al ) 5 A i S AL HE A T IE A
T 52 B A 4 R 35 TR 2 7 1) K of g i (B 5
2018;Grunwald et al.,2019). A< 5% F| H CRIS-PR/
CasO R GEAT FALFHE AT HE 1L 2 BLG PR JAE AV 1, B
3458 Z R BLGTRLF3E AT 0 240 F Ak |

CCTGTGCCCCCACTTCTGGGGTCTACCAGG

\ |
| 1 ‘
N
I ‘J, r,'v‘.
] AR
4,‘l'~

1] \
| { | | \Ii WV ]
LY VY Y 1 VAV J Vb A AN AN AT | AN AN

Kl 3 sgBLG/Cas9 # PCR &4 7 ) J Bl 58 A% 3% 1
Figure 3 The sequencing mutagenicity peak diagram of sgBLG/
cas9 vector by PCR
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M N : 3 i

Kl 4 BLG-/hLF+2EPATHLAN M PCR A5 A 3k 45
Figure 4 PCR detection map of BLG—/hLF+gene targeting cells

ency

Targeting effici

FTRBE%)

BLCI14-1 BLC14-2 BLC14-3
FT¥BAR K Targeting vector

KI5 A [ U5 X CRISPR/Cas9 41 % hLF 2 A £ 111 5
BLG J [5] Jg 4T $ERLE 1) HL AR
Fig.5 The bar graph of the efficiency analysis of the targeting
vector of three homologous arms with different lengths on

CRISPR/Cas9 mediated goat BLG gene

B o A T KT 1 AN BT B v R IR R A A Y e
NATTXT 0 FH L A 1) 28 2R K 85 57 (Sackesen et al.,
2011), BLGIZ A FLAIEZL A 32 A SofiUst, nl 51k
W X K R TS SE 0 BOE IR (Ehn et al.,2005;0-
liveira et al.,2019; Varlamova and Zaripov,2020), hLF
RANFLPRFEEZLEES, BA PR P SR
RE TG AW A0 T S BAR Y FL S AR R (Wang et

- 72 —

al.,2019;Shao et al.,2020), H T 1L =F Lo e 420k
TAFL, R = 2L A7 AR A e | 2 bR B
BLGHEH W [FI R AS IN I aE & R A R, W7 HA
FLIRHAE 2 — R AR Y BE RS . A5 FI H CRISPR/
Cas9 RGN FHE 1L £ BLGHE A A AT HERLFEE |
AEAT 30 25 B SRR BLG I 38 I D) 68 8 3% i 4 hILF,
WFEFLBA T S E R EMEY ¥R, 24,0
A KT CRISPR/Cas9 & Gt A 7 Ll 3 2L 46 H 5 5] G 4
FIWFFE R AE , X115 (2016 ) i H CRISPR/Cas9 & 46 /3
T LU= 16 L B ET 24 40 i B — s 2R B PR 28 — A 17
I AT TR HATHE 203 K 74.29%;Zhou s (2017)
FIHICRISPR/Cas9 & Hi 4 = 111 3£ B j 4 4k 40 L BLG
FE DA AL s A TR AL FHE R LA TR0 436.69% , X
SERIF 5 Sk 2 L AR 5 DR 4 8 R B 35 DR LU Ak el
R T B A TR 22k, B+
BEAR A AT BRI T B0 T 0 A () Y5 e 2
I 2 [ YRR 8 X T 8L 200 4 1 5 i £ DL A 3
AWFFRARE 1 EBLCEE N A ¥ 5, #EBLC 14 7L R
5 S 8 AR ) Sty L 43 00 A A 3 [ VR K
MIRLFFHE AT AR | T 3R G2 L o3 i AS TRl [] 9
B 7E CRISPR/Cas9 41 3 1l 3 31 £ 11 35 PR A v 1) i 4
BRI B R T TR A ST R I, T TR AR 1 [ Y
B 5 i R AR [R5y 0 5 1 S SR A 8 & A T
VR 20 A FE R 2 R 3 e S o R T 3 A [
TR A B DL B A AT AR (G545 ,2016)
Shulman &5 (1990 ) K 7 L 28 44 11 [] U5 R < 52 38 =
14.0 kb, FLATHEAOR 25 5O KB AnSF
(2012 ) B FH2 4k 1 [) Y5V 4 T3 284K i H] 7 1L £ BLG
LR EFTAENFL A R S 255 & AT 0 4 A [R)
TR A BEAIR 5.5 kb A Ui 24 21 47 40 240 e ke | i
[] 58 A K 22.8.8 kb I H AT #E &80 3 WY I 2 /& 25,3
10°, 5255 (2016 ) X ZFNs A5 Jk PR FT 58 28 4[] Y5
BRI /R, TSR R G K2
DAE1.0 kbUA LA HA B M E A ACR | HAESE S [\
VR IE K251 bt , HE R T = 12.5%, AWF
FEH 3RO R B (6.0.3.5F11.2 kb) [n] I &
CRISPR/Cas9 /™ 5 19 4T #E 24 2 43 51 24 50.6% .49.4%
F151.2% , BRIV [) 50 4 88 I A X hILF 4 PR 4T 38 28 AR 7
L3 BLG A PR 88 57 i 1 4T HE 0% 3 Al il 3 52 il | 5%
L5 R AT BB 2 CRISPR/Cas9 3 [H] g 8 48 A% A0 5 9
Il J2& B crRNA 515 1 RNA 5 DNA B, 55 e % i 72 |
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Table 2 Statistics of BLG7hLF*gene targeted cell lines
TREE SRR (kD) MG IS (kb) PRI (kD) GAISHITEMME(I) ALFEAINMMOIE) BLG /ALF TRAIM (T
Targeting Length of Length of Total length of G418 resistamt RLF transgenic BLG /hLF target
vector 5'-long arm 3"-short arm homologous arm cells cell) cellst cell cellsi cell)
BLC14-1 40 20 6.0 83 76 42
BLC14-2 24 11 35 77 72 38
BLC14-3 0.7 0.5 1.2 86 80 44
Cas97E M 1 5T DNA V] #| , X} FTAL-ENs#E H X} [D].Hohhot:Inner ~ Mongolia ~ University.]doi: 10.7666/d.

DNAJF N @50 S v, BRI S0 AR L4
B, R HE (Curtin et al.,2018;Zhang et al.,
2019), ik— IS CRISPR/Cas9 R 4 L7 B 1
(] 5V ST HE AR B AT S 3 SR B AT HE 4 18
A FL AR B AV E E T REE IR L I TR AL
U K S S YR HE Oy Tt BT R T LS g
fiit

4 &g

FIHCRISPR/Cas9 £ Gi /- FhLF AT HE 1L 2F iR
DL ST 2 40 MO BLG 5 P53 7 A5 B B 2 3845 2 MR RLFY
BLG 3 FTHE AN IR (BLGRE R 7€ i 4T ¥R hLF S
), EFTHE AR [F] U5 K X CRISPR/Cas9 & 48/
S BLGAY A5 22 [0] 38 A RLFE DN A9 F7 58 5550R 6 W B 52
M,

8% 3Lk
[1] 7B ok 3 SR AR B TR BIER 4Ot
M1%.2019.CRISPR/Cas9 41 FhIFAD3 4 K 7E 4 NCAPG-LCORL
PRI RS 0] R AEYEARSW 27 (1).12-22.
[Guang L,Zhang Y,Guo J,Bai C L,Wei Z Y,Yu C Y,Hu T
M,Li G P.2019.Site —specific integration of hFAD3 gene in
bovine (Bos taurus)NCAPG —LCORL locus mediated by
CRISPR/Cas9 [J].Journal of Agricultural Biotechnology,27
(1):12-22.]doi: 10.3969/}.issn.1674-7968.2019.01.002.
[2] #EhA AR R A A E R B 2% 2018.CRISPR/
CasO RGN HAEEW E R [J]. B Rk 442 49
(1):14-21.[Huang J,Deng G ¥,Gao L. J,Gao J,Qing D J,
Zhu C L.2018.CRISPR/Cas9 system and its application in
crop breeding[J].Journal of Southern Agriculture,49 (1):14-
21.]doi: 10.3969/j.issn.2095-1191.2018.01.03.
X14%.2016.CRISPR/Cas95 TALENs /I 5 W5 111 2 B 2 14 L
S TR T BB AR L BB T (D). RIS R
[Liu C.2016.The study on efficiency of CRISPR/Cas9 and

3

—

TALENs mediated gene targeting at dairy goatB—casein loucs

Y3027840.

[4] XU H SR MG A A AL B S 5K 55 .2019.
HHH CRISPR/Cas9 2k 5| 2 5 7 A 1] B¢ 5% 4075 111 5 Jie JL B £F
AN MISCD 1 KT H R Al R 2% 24, 54(6) :30-38.[Liu
L L,Jia Q P,Li Z S,Yang Y,Li H J,Zhao XX,Zhang Y.
2019.Targeted knockout of SCD1 gene in dairy goat fetal fi-
broblasts by CRISPR/Cas9 gene editing technology[J].Journal
of Gansu Agricultural University,54 (6):30 -38.]doi:
10.13432/j.cnki.jgsau.2019.06.005.

[5] X WE s, ™ & oF X0 05 9 Bh S AR 22 X AR TRORE
T8.2015. N L5 SRS 7 R3O0 IR 7 A% R I 5 22 o7 s B TR
TTHLE R bt 5 20 ()], PR AE R TR R 21
(5):400-406.[Liu W X,Yan A F,Liu F,Jiang H,Feng C L,
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THXBRFRBNEREEZBHBH=

EBEIERS T, REPEERRE. 5" +/\MEFRZBAKIRZIR, 4 B 13 BT, EHXHZERENE
REEBHEIMARRETHRE . FRKER, RERIBICTF, BIRKRBHEEFRN . RKEHREEN
WHERFRBNERERBHIELXTFS

(D)

BEAINEE RFESEALE
—ZBAMZRENBREIRBVSHEN

XWX MPRE I EEE EBXBMFREBIE
ERMAMSRFSETMESE RWNAEBAMZRIDS

S RRIAMRERLLTE , RES ERRRIFBCER B AF R IF R, HRE=EB L EE, EBIERIERXGE \F
ZEIBICHRK FETFLFRERIRARA, BEREEZBICERE, BEEE LREZ R K=EH, SINEEF
BTk BiE, M8 =F R E SRR IKER, MW TRZRERKEEE, Sk TRFRR8XEBieHE
X, BEREFRESXEIBIERE, R ERESXE BICERR, SMEEFRE S XEI BICaRK, Z2AREk5
REXEBICRER, BRSIFEZRE DA BICHT, LIRS ITERZE 600 RASMILXEL . EHEF
EBRPANEER .

FEEBTL BPEMDER HERSAL"AER. RASE. T R, REEEE0. B BE AELU
REZRFEAXRARALBET SN T NEXBTEN, FOSE —RERBE TEEFAFEBZE S,

BIRKBBHEFSEFEL, Y8 F A%, YZLEB AR KENMREEMNARFR 555 &ER
AORHE, FIEE M EE A EIFERN BB IR FHE, B—(ERFERBZIED (2T B P, MK
PR AFIERERE o

Felt, EBERIERIMAER T BB AR ZER HE X 2" 5HE"BERR R RE; REBF
AFERRERTHRRENBREZBTENS; HEH JFER HXH BHERZF LARE T FHE—(F
FES). &%, WREBTENEE B FREZENF EBKR " EREF—FE KRHEL = LB H
ABERSERIEN, EHRFEE 5 BIR.





