Hans Journal of Biomedicine 4:#JE2%%, 2025, 15(6), 1114-1124 Hans X0
Published Online November 2025 in Hans. https://www.hanspub.org/journal/hjbm
https://doi.org/10.12677/hjbm.2025.156120

CRISPREFHFER AR NI ERIFEERIE

Sia

TR

B
R RO R A5 B TR AR, BT

ks H i 20254E10H6H ;. A HBE: 20254F10A30H; & AT HH: 20254F11H7H

HE

AR H T —FCRISPREFFHERARNKEBRIFEA R, BERFGRAMELZBIAREY Bl B
HROZ LXK . LSRR T TEFER MRS, BUSISHEAR. TR, WfhEce
REZERZ HEEREZHRR. A, ARSI T —AE 5 Y07 vl G 881 UG A T B 48 5 77 UK A
Bk R, SM—FRETREATHENE, SRR TRABHENA BB ="1%8REHTX]
H. FRE—PRHTEFETELE. WHRTE. TRRTESENBANELER, HIA—TE
Yk [ H AR RS R RS S BAT TR . B — N T ORI BIR 0 hl, CERR T HREERESE
HHERESNAZCR, BIET Z7ERNENE. gtk 2mtk. 258 CRISPRECR I KUK 1H EL4R fit
THHEL TR S ENLHSR .

X 5in

ERWERAR, NEER, AR

Research on the Construction of a Risk
Profile Label System for CRISPR Gene
Editing Technology

Mei Chen

School of Information Engineering, Minzu University of China, Beijing

Received: October 6, 2025; accepted: October 30, 2025; published: November 7, 2025

Abstract
This paper proposes a risk profile label system for CRISPR gene editing technology, aiming to
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systematically identify and quantify the multi-dimensional risks that may arise during its diffusion.
Traditional risk research methods suffer from issues of lag and fragmentation, making it difficult to
dynamically capture the complex interactions among key risk elements such as personnel, tools, and
species. To address this, this study constructs a two-tier label system comprising species editability
risk and tool editing capability risk. Each first-level label contains three second-level labels, charac-
terized across three dimensions: capability, tool coverage, and personnel coverage. The research fur-
ther introduces six quantitative indicators, including the total number of research efforts, species
popularity, and tool popularity, and employs a univariate linear regression model to predict future
risk trends. Through an example based on data extracted from the literature, the paper demonstrates
the specific calculation process and application effectiveness of the label system, verifying the method’s
objectivity, foresight, and comprehensiveness. This research provides a new quantitative tool and
early warning mechanism for the risk governance of CRISPR technology.
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Table 1. Gene editing technology risk profile labeling system
F 1. EERERARAKNEEGREF R

USRI — AR -y

R SR S PR TAG
LA RS !

TR gwAEAE 1 R TR

N LRRRRE, A TCE SO B R AR5
() TAFa%: $8C SRR giE TSR, M Num FoR.
(2) WIRRATEE : $RILDIF S 25 K iR A B RATREE, ] PopularityS 2o, 575 2UE SON:

NumS*loo%

PopularityS =
um

o, NumS ARE LI Syt R gt G TAEHCE
(3) LEWMATE: et TR T /e R TAEF RIRmATIEE, H PopularityT 7w, 1HH 7€ SUN:

NumT*lOO%

PopularityT =
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Hor, NumT AR TH T P gidE TR TAEECR
(4) VP RRRE . FR BRI A o R g e R R R4, T SpecyWidth K.
(5) LHERE: 18RI T2k K g A AL A g4 LR A%, ) ToolWidth £
(6) NOABERSE: 5 RISt 3 K g 4 AR N 80, M PersonWidth KR .
— AR LRI AUE 3G LT

VIR R E S = (R REST, WRh TR AEST, MR ARET].
T AR AR = [T AR, THYMEES, THEANGZGEN].

B R IIEI T

YIRIHE 71 (Specy AbilityS), 4 BT RMRAT BEM AR R FPIRAT B AN,
SpecyAbilityS = PopularityS  +PopularityS;, . -

YoFp T8 J1(ToolAbilityS), A4 HT#0Fh T 578 55 5 M AR A T R 8 555 2 f,
ToolAbilityS = ToolWidthS , + ToolWidthS,, . (ToolWidthS: ¥l TR &5, e H T¥Fh S FM TR
B, WA S LT RMEHD.

it N 55 HE 71 (PersonAbilityS), A4 i IR N 538 o FE NUR SRR N Bi B se FE 2 A, T3 50
PersonAbilityS = PersonWidthS, + PersonWidthS, . (PersonWidthS: ) N\ A 555, FaEIIXF S
SRR R G AR N DR R T, RIS A S St 5 R 2 4 KN DAY )

T.HAETI(Tool AbilityT), A7 THRFAT EEAAR TRARATIEZ A,
ToolAbilityT = PopularityT, , + PopularityT,,

T HWHIEE ) (SpecyAbiliguangdutyT), Jy =4 Al T H W) B afi J3E A1 R OR TR )00 B 5 1 2 A
SpecyAbilityT = SpecyWidthT,  +SpecyWidthT,,.. (SpecyWidthT: T HA)# & 5%, $8lIh il TR T 5
SRR AR AN E 25 R, B TR T "4 AR 40 -

T H N 57 fE J(PersonAbilityT), i BRI A FH 12 T B St 1o 5 PRI 4 4O N G880, AR vh o SO
AT TR R e BEAUAR TR R G2, AR :
PersonAbilityT = PersonWidthT, , + PersonWidthT;,,. (PersonWidthT: TR A1 &AL, fRIhfiH TR

uture
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Table 2. Five-tuple list of gene editing technologies

2. BRRERARIITATIR

doi 5 Yk TH H 3 AR A
1 FERLINE CRISPR/Cas9 2012-01-01 Tom
2 FERLINE CRISPR/Cas9 2012-09-01 Bob
3 Vi CRISPR/dCas9 2013-03-01 Lily
4 Vi CRISPR/Cas9 2014-07-01 May
5 ERLINE CRISPR/Cas9 2013-05-01 Lucy
6 bt CRISPR/dCas9 2015-08-01 Tom
7 FERLINE CRISPR/dCas9 2015-12-31 Abel
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F—, W Tond, SamERE,. TREE, BEMMES Sp= (EFLINK, ), LTRSS To=
{CRISPR/Cas9, CRISPR/dCas9} .
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(1) HECHIAE B I NBIRHET , & X 10 AR A/ H 1 2012-01-01, tk AR K H I 2015-12-31,
10 B tk IR BEEE 50N 4 43 [2012-01-01,2012-12-31], (2012-12-31,2013-12-31], (2013-12-31,2014-12-
317, (2014-12-31,2015-12-31], 153 PYAS S8 i [a) s«

tl =2012-12-31

2 =2013-12-31

t3 =2014-12-31

t4 =2015-12-31

(2) WPEF—AS KBRS ] AL THEAREI Num, 407F -

tl: Num, =2

t2: Num, =4

t3: Num, =5

t4: Num,, =7

F=, © XYFES Sp TGRS, RHEA SRS 7] 5 ¢, THE AP L2 ORI [A) 5 ¢ 1)
NumS, + PopularityS, < ToolWidthS, . PersonWidthS, :

EFALINEH D £):

NumD,, =2
NumD,

PopularityD,, = N
um

2.
tl 2

ToolWidthD, =1
PersonWidthD,, =2
NumD,, =3

NumD, 3

PopularityD,, = =—=0.75

Num,,
ToolWidthD,, =1
PersonWidthD,, =3
NumD, =3

NumD,; 3

——====0.6
Num, 5

PopularityD,; =

ToolWidthD,, =1
PersonWidthD; =3
NumD,, = NumD_ =4

NumD, _4_

PopularityD,, = PopularityD,, =
Num, 7

now
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ToolWidthD,, = ToolWidthD, =2
PersonWidthD,, = PersonWidthD , =4

FEH X FoR):
NumX,, =0
NumX
PopularityX,, = umX, _0_,
Num, 2

ToolWidthX,, =0
PersonWidthX,, =0

NumX,, =1
. NumX 1
PopularityX,, = # =" 0.25
t2

ToolWidthX, =1
PersonWidthX, =1
NumX,, =2

NumX,, B

PopularityX,; = N
um,,

2
2-04
5

ToolWidthX,; =2
PersonWidthX ; =2
NumX,, = NumX =3

NumX,, 3

PopularityX,, = PopularityX, . = =—=043

now

Num,,
ToolWidthX , = ToolWidthX =2
PersonWidthX , = PersonWidthX =3
@ WPEEA BRI ] 11 ¢, % THEAES To HHIEREAN TH T, tHHEIZ T HBUEZ B 7] 45 t £ NumT, .
PopularityT, « SpecyWidthT, - PersonWidthT, , £l :
CRISPR/Cas9 (J Cas #7R):

NumCas,, =2
NumC
PopularityCas,, = [umb-as, _ 2 =1
Num,, 2

SpecyWidthCas,, =1
PersonWidthCas,, =2
NumCas,, =3

. NumC
PopularityCas,, = NumCas,, _3_ 75

Num,,

SpecyWidthCas,, =1
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PersonWidthCas,, =3
NumCas,, =4
NumCas,; 4

Num,, 5

PopularityCas,; = =0.8

SpecyWidthCas,; =2
PersonWidthCas,; = 4
NumCas,, = NumCas,_, =4

. . NumC 4
PopularityCas,, = PopularityCas, , = Sy 2 057
Num,, 7

SpecyWidthCas,, = SpecyWidthCas , =2
PersonWidthCas,, = PersonWidthCas, =4

CRISPR/dCas9 (F dCas F&7K):

NumdCas,, =0
N
PopularitydCas,, = NumdCas, = 0 =0
Num,, 2

SpecyWidthdCas,; =0
PersonWidthdCas,, =0

NumdCas,, =1
. NumdC 1
PopularitydCas,, = S, L 0.25
um,, 4

SpecyWidthdCas,, =1
PersonWidthdCas,, =1

NumdCas,; =1
. NumdC 1
PopularitydCas,; = [umctas, 1 _ 0.2
Num,, 5

SpecyWidthdCas; =1
PersonWidthdCas,; =1
NumdCas,, = NumdCas, , =3

. . NumdC 3
PopularitydCas,, = PopularitydCas _, = S 2 043
Num,,

SpecyWidthdCas,, = SpecyWidthdCas, , =2
PersonWidthdCas,, = PersonWidthdCas,, =3
0, © WRAERTHLER, WYL S Sp HHEAMF S, AL JRAIER IR ¢ (k+1)

IS 8] £ PopularityS, ., « ToolWidthS,,  + PersonWidthS,, 1t M PopularityS,,,.. ~ ToolWidthS
PersonWidthS,,.. . —JC&MERIAEA AR .

N

k+1 future future

future
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PopularityS, = wl*t+bl
ToolWidthS, = w2#*t+b2
PersonWidthS, = w3*t+b3
AR AT 45 SR, #E wl. w2, w3. bl b2, b3 fI{H, 5 SpecyWidth,,,. + ToolWidth

PersonWidth,, .
HERLINE (H D R R

future

o

PopularityD, = wl*t+ bl
ToolWidthD, = w2#t+b2
PersonWidthD, = w3#*t+b3

WRAEATHSE R, A2 SHED T
wl=-0.144
bl =290.674
w2=03
b2 =-602.8
w3=0.6
b3 =-1205.1
=0.37

=2
=45

PopularityD

future

ToolWidthD

future

PersonWidthD

future
XHE(H X o) @i -
PopularityX, = w4*t+b4
ToolWidthX, = w5*t+b5
PersonWidthX, = w6 *t+b6
HRARRITILE B, 05 4 S F
w4 =0.144
b4 =-289.674
w5=0.7
b5 =-1408.2
w6 =1
b6 =-2012
PopularityX =0.63

future

ToolWidthX =3

=4

future

PersonWidthX

future

@ MWHEATIHEER, X THES To MRFANTHRT, , @57 etk BA BRI HAE t(k +1) ISR
R PopularityT, ., SpecyWidthT,, , + PersonWidthT,,,, - 1A PopularityT,,,. « SpecyWidthT;,
PersonWidthT,,,. - — e PEREIAB AT

future

(k+1 ture ture
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PopularityT, = w4 *t+b4
SpecyWidthT, = w5*t+b5
PersonWidthT, = w6 *t+b6

RIEATTH 25 H, HiE wa. w5, w6, bd. b5, b6 [I{H, 1H5 PopularityT,,
PersonWidthT,,.

X} CRISPR/Cas9 (F Cas #7) &AW1 T
PopularityCas, = pl*t+cl

~ SpecyWidthT;

uture

ure

SpecyWidthCas, = p2#*t+c2
PersonWidthCas, = p3*t+c3

IRIGRTH SR, ATE 2SS HEWT

pl=-0.124
cl =250.454
p2=04
c2=-803.9
p3=0.7
c3=-1406.2

PopularityCasg,,, = 0.47
SpecyWidthCas,,,,. = 2.5
PersonWidthCas,,,. =5

%} CRISPR/dCas9 (F dCas #m) A0 R
PopularitydCas, = p4*t+c4
SpecyWidthdCas, = p5*t+c5
PersonWidthdCas, = p6*t+c6
IRIEAT ISR, RIS HE W T
p4=0.124
c4 =-249.454
p5=0.6
c5=-1207.1
p6=0.9
c6=-1810.9
PopularitydCasg,,. = 0.53
SpecyWidthdCas;, . =2.5
PersonWidthdCas, . =3.5
$H, O REFHTGLER, RIS Sp IR MR S I TIAE /) SpecyAbilityS. 438 T.AL

fit 1 ToolAbilityS. #IFf A B2 it /1 PersonAbilityS, 75 FI 443 I8 AT g 45 KUK CS.
FETLINE (H D o) % nl gmii XS CD Wik
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SpecyAbilityD = PopularityD,, +PopularityD,, . =0.57+0.37 =0.94
ToolAbilityD = ToolWidthD, , + ToolWidthD, . =2+2=4
PersonAbilityD = PersonWidthD, +PersonWidthD,, . =4+4.5=8.5

FECH X 3R7m)2E R AT g AU CX R

SpecyAbilityX = PopularityX , + PopularityX, . =0.43+0.63=1.06
ToolAbilityX = ToolWidthX, , + ToolWidthX,, .=2+3=5
PersonAbilityX = PersonWidthX, , + PersonWidthX,, . =3+4=7

@ MRAEATHEER, R TRES To FRENTE T MWHEET) ToolAbilityT. THYIMEES
SpecyAbilityT. T.E A 51 4E /7 PersonAbilityT, 75515 T B.4m48 AE /1 XU .
CRISPR/Cas9 (H] Cas %7 ) % fe /7 XK CCas IR :
ToolAbilityCas = PopularityCas, , + PopularityCas,,,. = 0.57+0.47 =1.04
SpecyAbilityCas = SpecyWidthCas,, +SpecyWidthCas, . =2+2.5=4.5
PersonAbilityCas = PersonWidthCas, , +PersonWidthCas,, . =4+5=9

CRISPR/dCas9 (F dCas )98 e /1 X CdCas 1R
ToolAbilitydCas = PopularitydCas, , + PopularitydCas,,, . =0.43+0.53=0.96

SpecyAbilitydCas = SpecyWidthdCas,, +SpecyWidthdCas,,,,, =2+2.5=4.5
PersonAbilitydCas = PersonWidthdCas, , + PersonWidthdCas,,,,, =3+3.5=6.5

W8, THEAE . TR AR ) = R AT
@© FEFLYNGE AL K] ] g i1k 22 53
CD - CX = (SpecyAbilityD — SpecyAbilityX)
+(ToolAbilityD — ToolAbilityX)
+ (PersonAbilityD - PersonAbilityX)
=(0.94-1.06)+(4-5)+(8.5-7)
=0.38
@ CRISPR/Cas9 Fll CRISPR/dCas9 )4 [K| 5t [K| 4 8 it 7 72 57 9«
CCas — CdCas = (ToolAbilityCas9 — ToolAbilitydCas9)
+(SpecyAbilityCas9 — SpecyAbilitydCas9)
+ (PersonAbilityCas9 - PersonAbilitydCas9)
=(1.04-0.96)+(4.5-4.5)+(9-6.5)
=2.58
5. 86&

AICHIE T CRISPR JE A G A XU MR AR5 1A 2, SEIL T AEOARY Bl BES KU 2EAT B A ARALE
AT FERA LT

(1) ZWME: FeT KBRS, b 30 W ff 2

(2) ATHEPE: I AR TN RO AR 5, SEBUR RS2

(3) Atk AR, TH, Y2 4RI
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N R, 2R RS T2 BRI 5. B, BHIFSE B AT AT SR IPAL 0 H K54, Sl
RN s AR 22 v A 1) FH 0o v RIS 256 K o 0 3R A1 R AT BREAT IR0 5 B 3 Bedh, ARG Rz
W A FIMEN . BB MORIAE AU, 2 i R thAEN S VAR ALK YR . A2, CRISPR &A%
BHOR KSR AR AR RN BARE BR AL TR B, A B AR SORY MU R XS, HES T34
AHr -

oM
ROEIRER . FURE . M. S B A T AR MR
B M

AICAHKR AR T A HH L H)(202311313336.9).
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