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BE BN RRTFMHEKEEREE cryldb/ery24j 1 Gl0evo-EPSPS BEREXK (Wt 12-5 TX ) MRERSKEE
S5FR (8FEFIARMRAK) RHRENTEM. 5% B 36 IMRARER (FoR | 6 301 ) BHILOAEM
AR (CK)H. REEEXK (GM ) ARIFZEFFEAWEEXK (Non-GM ) H , & 1:5 HIEHFAIFHITEEXE
B, IFENER FO 5 F1 KA EMEE (IR, R, HERIETEH ) | FHxXd FlI & F2 RFRETIHEFRINN.
TRABMENRE. AERERMKFEBREMBRNRFERN. &R Fo X GM ARZEARR (32 R )5 CK 4 (26
W) . Non-GM 4H (29 % ) EEBEER (P>0.05) ; FIKEAEEH (GMAH 19 2. CK4H 20 2. Non-GM 4 14
R)EBERIHTFER (=3.141, P=0237 ) . F1 KEEMER 2 AFEBEREARERLEZER
(P=1.000 ) . FIEFRFEFRIMUBERIBE  THRELREITFS. ABERKEERMKEMEERER (24
DMEM. 19 MIMEEK ) &£ 3 AEERE—H. FiC KPR 12-5 EXRNE|ER Fo REBRIORT
KREFREFERAREN , AZEXEVEM " RNERTE2URETEENIFAR KRN LI IKIE.
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Safety evaluation of long-term consumption of genetically modified maize on
multi-generational reproduction and early development of offspring in cynomolgus
monkeys

WANG Chenyun”, SUN Kuanchao?, LI Zheli, LI Minghao, SUN Peixuan, LI Xiaoying, HU Yunguang, YIN Anguo,

ZHANG Yuping, KONG Meijun, TANG Donghong™

( Institute of Medical Biology, Chinese Academy of Medical Sciences & Peking Union Medical College, Kunming 650118, China)

Abstract  Objective To systematically evaluate the multi-generational reproductive and developmental safety of long-term
consumption of genetically modified maize expressing crylAb/cry2Aj and G10evo-EPSPS protein (double-resistant 12-5) in
cynomolgus monkeys. Methods Thirty-six sexually mature cynomolgus monkeys (FO generation, 6 males, 30 females) were
divided randomly into conventional diet (CK), genetically modified maize (GM, 70% incorporation), and non-genetically
modified parental maize groups (Non-GM). Animals were bred in a harem system at a male-to-female ratio of 1:5. The
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reproductive performances of the FO and F1 generations were recorded, and F1/F2 offspring were assessed systematically for
fetal appearance, neurobehavioral development, physical growth, and hematological/serum biochemical parameters. Results
There was no significant difference in FO pregnancy rates (GM group: 32, CK group: 26, Non-GM group: 29; P>0.05) or overall
F1 offspring survival (GM group: 19, CK group: 20, Non-GM group: 14; x>=3.141, P=0.237) among the groups. There was also
no significant difference among the groups in terms of reproductive performance of the F1 generation or survival of the F2
generation (P>0.95). No fetal malformations were detected in any offspring. Behavioral neurodevelopmental scores, physical
growth trends, and baseline physiological parameters (including 24 hematological and 19 serum biochemical indices) were
consistent across all three groups. Conclusions Long-term consumption of crylAb/cry2Aj and G10evo-EPSPS transgenic maize
had no adverse effects on parental fertility or early offspring development in cynomolgus monkeys, providing important non-
human primate evidence for the safety of this genetically modified crop.

Key words cynomolgus monkey; biosafety; long-term feeding trial; reproductive development; genetically modified maize;
non-human primate model

[ 20 tH40 90 EAR LAk, - EH Y (genetically modified organisms, GMOs) 7E 4> Bk it i i 45 5|
PO R 5 AL N A B o T EERIIAWI R B, R g, RNA TR 2 AW & f
FAR B BN BARFL O3 & R A% 00k sh /1B, R g E R R R AWM EERRE. R, LR
TUE P R e JLAT AR 77 S I e A VPR TAE D IR % 2 SR 7, e & A 2 e XK, o
K IR & F T A AR A TR KR B RNEEA R, O B Br 2R S R G A
R8O, A2 B T2 SRR AR T A S SR = A e M, AR T IR SR I AR S IR B K
&M aetsill, O28ERRARMFFEHIGUE, FTS 5T, MR TRl XS PR R e
FRR, CHONITEADE AR RIERRE. B e 4 XK 1) 5 BT 78 iR e 12,

AR B N A JE L A B PR TRl g, o5 B SAI7E b i iy xof 2 25t DAL it St 7™ A6 119 22 4 9
IS, i [ B b Se s 3 N B ST R I 22 S MERE AT, BRI R BIE N RN, LR
AV 5380 i e s, OB RN 58 3 I A VPN BT 78 5 vk o ETHT [a) 2R 900 & = b R K 30T 1
#iE. BEZRERS TREBH ARG EMRAENERZ, MR TE 2 W7 L%,

REEAEYE MO OISR ETRE, R E B —HPUm . JUBRER . &= 00 0% BUEY
e o, DU R DR FOK AR SR B S E I R HE DU R E, 2 A B DA R R oK
ROGER A SE06 . FRETRE UM A 7= I8 2 IR B e AV E 72 1%, JRIE KR 90 d PREFRSEEE . /AL
% 90 d MEFESEIGSE A H SR 2 A VRN O SO, RIS A e . AHr, FRE R O R R
LY E AEY) EIZ 5 ) AR B B8, KR £ R R N SRR TR AR R S AR B IV AE
M, SN TE R, P RESH SR EMERRSR S, EERT, FRARS. M
KA Z AT R B 22N FE, BE R HESh AL AR 0 & FhE AR 61307 R J 1 6 4 Sl 40090 g J2 {3t s [ ]
TR 24 5 N AR e 4 R AR 7 SR 12O,

TEIA B S 2 VPR R, SEIG S Wi 7Y 1) 35 5% B 52 e 0t 0 4 SR 1) mT Sk 5 AN HE AN 1E
e N R (non-human primates, NHPs) Zh¥)7EA BRAE . ARUIHLE] & A5 2 & RS 7 5 A28
T L, S PR A A R R S A VP AR S R R R NHPs sh 2z B T AR E
PP 2 A VY, EEEREFEY K. 2REAZEW AT AN TS ER. 4 KEX4e
PEVPIN B 75 2 R WG A S sh A, AR A BRI . AR AMA R EE TS ANREREE, Xt
N A R DRI 1) T 6 0 A7 AE W BRI BR « AHER I &, NHPs S 47745 74 B8 5 20 S b BN 256 % B [ 7=
AR, EAKRE . AT NEE S E A A F I RE BT 70 B A A nT B AR e 3 22,

BT FIRHE U SOABLSE R R, AT DA E A AL AT R 5 crylAblery2Aj BT dU R R K
G10evo-EPSPS i 5 H il 3 I8 o K Fh R 0T 12-5 K 32380, A6 2 £ A K ) 22 AR A M R A R
ABIBAET I CO A NHPs ShA R x5 4 5 Th k. RROIRAS . Mg & im i s AR 42 % %
ANERE, RGVHL T KO 12-5 Bk & Bk 1) 2 2328, fEbiEatl b, AMAs% (g%
WA S R EFEY) MR ITPN TR, B AN NPT 12-5 FoR e RAEMERE . FREHAKER
B AT N EINEE L% O E IR bR 20, B 2 LS RGN, AT S TE R K R
N FOKN NHPs A S TR B IS E 8L, IR A & Flo™= KA A e 4 Mok
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BRESE ] AR S SE I AR, N IREEYE MR REHA VR 5 Mk A B 3R O dE S
1 #HRAEE

1.1 sEiestrt
1.1.1 SLzi¥p

AW T AT M E R . SR (FO fR) 36 PR ANk (6 #E, 30 M) , 676~728 R
(13~14 %) , K& WK 9~11 kg MEME 4~6 kg, WIWHET HERERKET R LR AR A A
[SCXK(#£)2016-0001]. ¥4 1 MHBREREE, FHEEMRSEE; R (F1 ) 3 sei iHng
WE FOREF TS, #2 202549 7 10 H, LRG3 X (HE 23, #E30) , 17~280 J{# (£ 0.3~5.4
), FEIEEN 0.6~7.5 kg, HA 18 Hzh# (3 1, 15 M) T 4.5~5 F i3 N EHE LI (K&
HERE 5~7 kg WEME 3~4kg) o« FAC (F240) RN FLAVESIE, el (M4 X, M4 ), 12~36
A (0.3~0.7 %) , {&JfisE 0.5~1.5 kg.

AR EFETHPEEZNEREZXEVERATESEERSERKEG Y+ O
[SYXK(#)K2022-0006], F1 fRM HAE PR R DL R B IR BE T, 3RS FO AARTE R & #4710
Fio MFELFERHBRRIE, BRMPEEFBET 1K, BE 2K, FERMAFEACRMTEMAK, R
S AT LARE I B B AR FTE VK BT W S s IR 7 S0 O 3R A5 [ 2 2 R 2 B I 2 A ) S I A BT S
YL G E (DWSP202202011) . 2470 i 47 35 A A5 33 71 A% S0 1 18] s 2 A 1 S5 56 3 4 N 3 A
FARNE F ) 3R JR N,

1.1.2 LWEN

AHIFE T G LR oK “ XL 12-5 Bk 7 AR BRI SEAR T R Bk “HGF 157 BbuN 4
PIRHAT R 2 e XL 12-5 FORBES 1 P Uk [A] crylAb/ery2Aj Mifin 55 H 2k A G10evo-EPSPS,
FH R R crylAb/ery2Aj A1 G10evo-EPSPS & [H & ¥ [l 70 N 1.2~1.4 pg/g 1 3.6~5.4 ng/g (Hil
S F AE DR A BR A 71002 AU D o BT R R ) Tl R AR AR A Ml AR A R A Y ARl A
R AEW) 22 A B4 (2017) ) 71, 7 P 52 iy Sz 6 66 M St 2 1) o 5 bR (BB S B B >300 K)o 1K
PRIGFRL AR KT, TR, T-20 °C%MH4 N RIS

ZHAE R & S E AR R A IR A 702 TR RS FR . 4 REY, HERERSIELER
FAREMEA Bl K5 FEEE RN LA SRS R .

WA (S EN IR SRR S FE RS ) (GB 14924.3-2010) R8UFR v 3 4T R E 75 e it 2L ak H
AP KBS E S 70% (wiw) « ZBIFGERR R EETUUT =7 %K. B, 85 mEH
PEP IR, FERESCIR AN A B R AT T, SRR & R BOKRA b, DA RIE TR K
PRFE & ER i 5 Hk, KB ERED 2 TN PR AN “RRRERE” RN, BEETHR
SEAOAR PRI, PP 7E T TR B B R K P KA e e et m)E, E T IRl E N E R ER
HEE H R E (crylAblery2Aj: K 281.9~328.9 g, G10evo-EPSPS: #F°K 845.6~1268.5 pg) C.i%
Erm Tl R EAEEEMNALESBRANE, BAR LT ELPRI &R R SRS W R
(control check, CK) 4. #JE[K 1K (genetically modified, GM) 41 J% JE#% 3 K S A XHIE 12K (non-
genetically modified, Non-GM) #H1ak} B b 5 RHE B ) 1 RHE R 2 7] [SCXK(5E)2015-0013] /i1 L 1] &
WORLRE, CK 4R F AL LIkl , e AL s BHER Y iR kA BR A "4, B 1Al k) 25 -60 5 i K
B Ji LS A A

PR AR 2 A, ZRFCT S AR A I 4 AR A PR A =) 6 K SRR S TR HEAT T 4 JE R R
BRI . T A AT E (AR DA RRE)  (GB 13078-2017) POk,

1.2 FERXFSNEE

M3 AR AR AT B A A T b s I 32 48 FH 3 2 A2 A B &) R 3 kil ) &, 7E A B 30

A B g —E k. BN S BEAARGE RN WERA L FE (alanine transaminase
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ALT, fit'5 84105201) . KA R EAIL L F4M (aspartate transaminase, AST, #t*5 83157301) . y-&
2 W # # B ( gamma-glutamyl transferase , GGT, it 5 82142301 ) . #f 14t #% B B ( alkaline
phosphatase, ALP, lt*5 83621501) . it & [ (total protein, TP, it 82266201) . H&EH
Calbumin, ALB, #it5 82246101) . & fHZL 2 C(total bilirubin, BILT, #t5 83265201) . MLEF
(creatinine, CREA, lt5 84102201) . JX& (urea, UREA, {lt'5 84562401) . #%i#% (glucose,
GLU, flt5 85203501) . H il =M Ctriglyceride, TRIG, {lt5 84165901) . i fH [# F% ( total
cholesterol, CHOL, #t5 85242201) . WLEZ#EF (creatine kinase, CK, #t5 83295101) . FLiE&Mi &
fig (lactate dehydrogenase, LDH, #t'5 83176201) . K* (flt'5 82467101) . Na* (#it'5 82779301) .
Cl- (#It'5 82645301) . Ca** (L5 82578201) .

I R R A P G 4 B B M A AR QL o5, B A EARFRA D 58
o, MERFARE DS MR (k5 2025021737) . I (M-60LH, k5 2024092617) . ¥R
(M-60DR, {it'5 2025021811) A Z HI A0 Mg vHEoks M55 o My 7 B A N A 7% 58 BE XN-1000V 1L 43 A
e

2 A HT 4 (Dimension, 2 [REeWr, Hid) ; & ENME S Hr{C (XN-1000V, & FKE
B, HA) . BT RKFE (FA2004, ¥/ 001 g, L#EsmFIHE PRI ERAT) « BEHFEER
(CD-20CX, == Mitutoyo ~ &, HA) ; B.O0HL (TDL-5M, LS MACEOHERARAR, L
g s BRIEVKAE (-80 °C, W/RERI AT, WZR) o ARIEAEH R AR .
1.3 XWHE
131 XWRitSHHE

¥ 36 HPER v Bk (6 Mk, 30 M) EN FOAR. & 1 MHERERE)S, % 1:5 FmEE bl BE il
LA CK 4H. GM LUK Non-GM 4. CK ZHEME Rk & Bk, GM A& 70% X Pt 12-5 &
KB B R KR, Non-GM ZH I 700% A i 5 IR S A HE FOK 1y bkl . B R B s 8 o 3 A
R, BHSMNHAE 6 MNEHEERE, BNMNFEEEE - NMESRKESS MR, HATKMRE %M.
F1 AP S, Nl RITSEETE, T & AN MAIRKEER X% 1:5 b b o) 35 557 20 8 S5 K
BE, FFAk 2k 4 FE R iR A Ry S AT A R
132 X 12-5 EARLRBEBEREQRESR

SIS MR, EEREE RS UK, MRIEER S AN BOAE H AR, FOR S ERES RIAR 4
T8N 200~350 g, F1 {5 F2 f{&E K4 T8N 100~250 g. PR RFIAREN 10~50g (BT N T H
TR H AN TR R R R ATE 100 @) o Wb B RABKEE, & CLBRRERE=NINE-R R E-
IRBE” MRS HYREE, JEXSLRa e AR T REids, E90%k 2 M.

TEGEREREAFRZEZER (P) & X AN: P=FXTSD/TSFXC>xR., P N RH B EHH#HEE
(), F ABEEE XD HFEASE (erylAblery2Aj: 1.2~1.4 pglg, G10evo-EPSPS: 3.6~5.4
pol/g) , TSD AMEPEFAE = In TR H K S B AR &8 (87%) , TSF N £ oK 1) &2 B 4 & &
(70%) , C AR EKFBAEE (70%) , R AR S8R HIFEBHENE (BUNBCTFAHEZ)
270 @) .
1.3.3 AEMHEm

Freld sk FO AR K FL REBEMEIIMHRAE. W8, WA, HAERRTHE TR (il FLAR
5 F2 %) %
1.34 FHERMULE

XA ARSI FL AR B F2 ARBEHEAT B AR MRS WA 2, OBt ZE R A W 25 2 A6 7 38 e VP Al A4k
RE (BFEAREMLE) S5/M8EERE. RESRAFNSIEBREEN (FBREHSKEHHE
) ROhAH e VR AT, A ARSI FoRBHATIE M R, Pk E C AERAMA AR (K
1), KAEREAFEAME, MWRTE. BE. mE. D3 (BE 51 . HE. REE. s 5
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M. FREFRNEEEME . WA AN Canfit. B Fod. BHaR
W LRI 548K BE A, P e 5T DAl It R .
K1 TR AR

Table 1 External examination checklist for cynomolgus monkey fetuses

K H

Date of examination

1 HEAEE

1. General information:

(A INAE A S

Examiner: Neonatal monkey ID:

UEYRI BE: W AR

Gestation stage: Neonatal monkey gender:

2. A& 2

2. Examination sequence

A BN EENGFE - AR — - — T 8 — 98— 1 A — 3503 — 8 [ 38— SR A G 28 AT T — R 8 — U i
Supine examination sequence: Forehead—Ears—Face—Mouth—Tongue and palate—Neck—Chest and abdomen—External genitalia and
anus—Tail>Limbs

PTG AR+ Sk T — 308 — Ji& Y5 T 5 AT A

Prone examination sequence: Top of head—Neck back—Hind trunk and spine

3. M E

3. External examination

WA RARE: g kME:  om;

Newborn monkey body weight: g; Head circumference: cm;
Bk E#HO F%0O GE#ER) -
Skin Normal o Abnormal o( Please describe in detail):
ARHE EFHO FE0O GEH4IHRD -
Eyes Normal o Abnormal o( Please describe in detail):
Ho E%O #H0 GEEmig
Ears Normal o Abnormal o( Please describe in detail):
a2y EHD B&0 GEEE) -
Nose Normal o Abnormal o( Please describe in detail):
U E#HO B%0O GE#ER) -
Mouth Normal o Abnormal o( Please describe in detail):
AL EHO F®E0O GE#R) -
Anus Normal o Abnormal o( Please describe in detail):
WAPR A2 FE A3 TT 1 EFO FH0 GERIHED -
Urogenital opening Normal o Abnormal o( Please describe in detail):
S 0 M 5% ki E e 0 R0 GEfid) -
Head examination Skull integrity Intact 0 Incomplete o (Describe):
I A 1] £0O AO GEHIRD -
Bulges and depressions Absent 0 Present o (Describe):
QLT A SR RO AXFRO LD
L 7K . .
Trunk examination Symmetr Symmetric 0 Asymmetric
ym y o(Describe):
i N6 N TN & 5 o 0O HO GE#HR -
Hematoma, gastroschisis, umbilical hernia, spinal abnormality Absent 0 Present o (Describe):
PR R 7 B O FAHRD A -

Limb examination Symmetric 0 Asymmetric O

Symmetry (Describe):

fRHEHCR . TR E#DO ®H0O GE#RR) -

Number, shape and length of fingers and toes Normal o Abnormal o (Describe):

R & A T
Tail examination KL TR

E®O B¥0O GE#HR -

Examination Normal o0 Abnormal o (Describe):

AR TH SR AL T4 A

Examination of the external genitalia and anus

ShERAAR AR KA EL T H

Shape, Size, Position, Opening of external genitalia

EWO F#0O GERRD -
Normal o Abnormal o (Describe):

oA 45 R

Examination summary

A 2 E%O S%0
Examination result Normal o Abnormal o

A RV
Summary of abnormal findings

135 (FRITHZERHZINEEFMN
PG I FL AR F2 AR T 3 BRI EATAT 5 KA ThREVPAY, Rae B ALRE ST RS R
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iBEhEEE 3 AT . AR BUEE AR AL 2R TR, PR HALSEENL . PUEERER AN
BRI, CURBALGE 2 TR 5 K o RS TR I8 1 W AT MR AR BR B A T i E AR L R
L Rz Ja R R NG OL, o GRS ST 1. WSt & N R G2 A kg . @47 b
PTES WKy b lirRe 1, ZrE Wz sh st S E LA & H KT . BRI 752 I0E # 5 Fh i
i) (CHRERAEES KB HHE) b AT LR IRV A 5k B beitE” AR, &
WL S5 &S00 TR e PP AR iR (R 2) PO, B PN 38 B 4 3 55 I s 3 N AR ST 3R 4T

H2 AFAT I BB ID RO BRIE T 1 B3 b e

Table 2 Behavioral and neurofunctional assessment methods and scoring criteria for infant monkeys

155 - oA H 4 [ SUNVEE
Infant monkey ID: Examination date: Examiner:
bR E/
ESl e 5% AR 710 KR4y b W
Category Item Standard Procedure and scoring criteria Score
score /points
A8 2% ) 5 o7 I i 3 1 A7 A I L DY A o7 B 040 =Rl s 1 r=R LA 2 =KD
Visual-spatial 1 Eyes orient to object presented at four locations around the infant monkey (0 points=no
positioning orientation; 1 point=brief gaze; 2 points=prolonged gaze)
HIL S 7E 7K S A2 L7 ) _E BRBERE B4 (0 /3 =HEM B A PRBE: 1 /3=HI0RIREE: 2
I\ e
PSR o RGN, \ > .
, . 1 Eyes follow moving object horizontally and vertically (0 points=contact but no following;
Visual tracking A . . .
1 point=initiates following; 2 points=full following)
HLESE (7 R ERFE FRTE LI (0 0= TERML: 1 =R AL 2 70=1~2s HITERD)
o i PERVNERS Duration of visual orientation and tracking gaze (0 points=no fixation; 1 point=brief
SENLBE L . HR SO B .
. Fixation duration fixation; 2 points=1~2 s fixation)
Spatial
rientation I - P P T " B NI
X R EE R ATIIPES[0 Z3=TE 0Tk 1 p=EIGE1/4 W) 2 Sr=W3m 0% (3/4
- )]
e~ 1 . . o ; . L .
Attention Scoring of attention to previous items [0 points=no attention; 1 point=minimal attention
(1/4 of duration); 2 points=clear attention (3/4 of duration)]
FRIERL L E [F/BRBETTR (0 2= 218 1 =SR] 2 0= BB e
(GERAIEE HHT4)
Reach and 2 Attempt to grasp visually oriented/tracked toy (0 points=no attempt; 1 point=clumsy
grasp swatting; 2 points=intent to grasp with finger flexion)
B IR S B R AR (0 =, RREDRE; 1 =R, A LIKE
S8 s Zﬁzﬁﬁy &ﬁﬁﬁ%)
g 1 Distress noted throughout examination (0 points=extreme, persistent distress; 1 point=mild,
Irritability . . .
several episodes; 2 points=none, no distress)
H AT SRS AR S PR IR B3 Lmin P 2R H <R 75 FR VKK
R 35 % Number of "coo" vocalizations within 1 min of placing infant monkey alone in enclosed
Vocalization X plexiglass box
HIBIITEREO Jr=0 8, 25%MIIS (M50 1 70=rha. /R e, 2 0=HRiEIHXE,
TR A 4L FrEE )
Struggle during 2 Degree of squirming (0 points=minimal, 25% of time; 1 point=moderate, occasional; 2
KA testing points=difficult to handle, continuous)
e SAPRAERTERT, ERPIRIVRIATRIE0 D= IR 1 =M LU s,
- FIBHR L. LSRR SRR 2 =T A AR T 52 28
Consolabilit 2 Ease of soothing infant monkey when distressed (0 points=infant monkey cannot be
Y consoled; 1 point=difficult to console by holding, swaddling, rocking, or patting; 2
points=easily consoled simply by picking up)
RO E) 22 AT AR O BEVE RIS (0 3=LE Pk P>, IRADFETT; 1 40="h
LI &, BETRETI: 2 /=W PEKFERE, HFERETTD
Need for 1 Necessity and frequency of consoling infant monkey during examination (0 points=less
consolation than average, rarely needs intervention; 1 point=moderate, frequently needs intervention; 2
points=more difficult than average, needs continuous intervention)
R RATHEIDIRGS (0 =550 B . SE A OEM 4 1 =85 EG 505 2
WEIRE A=A WA %)
Summary state State of infant monkey during examination (0 points=alert, awake, aware; 1 point=alert but
somewhat fussy; 2 points=very agitated/restless)
. E Imin 7 PPN 5 & SOREBURN(O =R (016 s 1 p=h8; 2 h=mi
ST l]ﬁ Jﬂgﬁﬁ 3 o5 %
Bk b A e
. Response 0 . . . oo . . . N
Activity intensity Quality of vocal response during 1-min vocalization test (0 points=mild “leisurely”; 1

point=moderate; 2 points=highly reactive, intense response)
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i

£ Tmin & BB S6E 3015 30(0 4r=4200, 25%MIR R E0; 1 4r=1EH, 50%
BETH 1 HIR RIS 2 sr=idfE, HELHEF)
Motor behavior Motor activity observed during 1-min vocalization test (0 points=minimal, moving 25% of
time; 1 point=normal, moving 50% of time; 2 points=excessive, continuous movement)

& 1min R KIS 3 R PFIR(0 =22, a1 =ik Bk, 2

P By =7, BRI
Coordination Rating of movement quality during 1-min vocalization test (0 points=poor, clumsy
movement; 1 point=barely adequate; 2 points=excellent, agile movement)
H K Ieqy JRATIZBN R0 73=TAT; 1 =552K, WM 2 2=IeT i)
Spontaneous 2 Quality of crawling movement (0 points=no crawling; 1 point=weak attempt,
crawling uncoordinated; 2 points=coordinated crawling)
TR b Al J s AN R BRI L (0 2= LB AWK T ; 1 2= BT 2 9=
Passive 2 . . E K70 . . .
. Degree of resistance to passive flexion and extension of limbs (0 points=barely
resistance

perceptible resistance; 1 point=moderate resistance; 2 points=strong resistance)
AP ORI AL S USRI ST (O S=AF MRk El; 1 Zp=d TRt (EL kA0, 2 r =M P
TSy o RRE) -
2 Infant monkey maintains sitting posture with support withdrawn (0 points=infant monkey

Balance falls; 1 point=extends arms but falls; 2 points=uses arm support, does not fall)

1.3.6 Em&EIEREN

S FLACSZER M (CK 41 14 W, Hodietd: 8 R, Mt 6 X Non-GM 41 9 R Hohid: 7 J.
P2, GMZH 13 H: #EtE 5 . Mk 8 HD AT il s LA K i iE A Fe b il . BT s 2k e it
WE/A 8 h 5, &EREHCRENMF: 3~5 mL. A 1 mL &1l % EDTA-K2 JrEtE+, ATk
WA, FAAMAEE TESTERES, FEEE 30 min J5, LL3 000 r/min &0 15 min 432 17,
FF M35 A A R I o Z34E b [ R 2% Bt 2 0A Zh it 78 BT R K S sh W 2 v it b O EAT RS DN, IR R
K4 H S MR MR B bR 24 T (% 3) 5 MIEATEbriEE 4 3 sh AL Hr Ga i 19 I (%
4) , AR D Ee b MRS A B AE 35 ™k A A v R A AR

3 MK B s S
Table 3 Hematological parameters

A RR L TRIRR A& o i EA i
Full chinese name English full name Full chinese name English full name
FannE T BRI TR A
‘White blood cell count Woe Mean corpuscular volume Mev
AR URa Rbe AL AR Mch
Red blood cell count Mean corpuscular hemoglobin
N S A é N
L8 P Hoh AL 8 PR Mehe

Hemoglobin concentration

ARG VRN

Mean corpuscular hemoglobin concentration

1240 73 A 9 A S R

Hematocrit et Red cell distribution width - coefficient of variation RdwCv
MR 2 Pi ST A7 R b2 RawSD
Platelet count Red cell distribution width - standard deviation
F P L 20 it 4 5 P AL N AR
Neutrophil absolute count NeuSount Mean platelet volume Mpv
rh RN 4 L LR i
Neutrophil absolute count Neypercent Platelet distribution wid Pdw
v 4 26 5 b [ A
i (8 G ymCount /MR et
Lymphocyte absolute count Plateletcrit
3 P pAS ZRLT 40 i 4 oA
WA E 7t LymPercent REAELEOTEES RetCount
Lymphocyte percentage Reticulocyte absolute count
4 26 % 4T Y 4

RN A MonCount LT 4 RetPercent
Monocyte absolute count Reticulocyte percentage
WE TR AL e 4 %) Hhf L T /K E 4 A

. . EosCount . . Nir
Eosinophil absolute count Neutrophil-to-lymphocyte ratio
R B M S Yt 3 o
VBRI R BasCount N B -
Basophil absolute count Platelet-to-lymphocyte ratio

#a MFEARITE bx
Table 4 Serum biochemical test parameters
AR YELTRTAR TR YL TRIAR
Full chinese name English full name Full chinese name English full name
B S AET
AST L

Aspartate aminotransferase S Chloride ¢
B A ALT FLRR M S Ay LDH

Alanine aminotransferase Lactate dehydrogenase
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AR JETRIFR HCAR SRR
Full chinese name English full name Full chinese name English full name
T = gyl P
T oo TR x
Gamma-glutamyl transferase Creatine kinase
BRI R T ik
Alkaline phosphatase ALP Glucose GLU
ISYiEEAN N JOER ]t
Total bilirubin BILT Cholesterol CHOL
MEE Hih=05
Total protein P Triglycerides TRIG
HiEH R E A
ALB HDL-
Albumin High-density lipoprotein cholesterol C
T R EEEA
Potassium K Low-density lipoprotein cholesterolL LDL-C
P A
WET Na W CREA
Sodium Creatinine
M PREFA

Blood urea nitrogen UREA

14 FHitFHiE
N H IBM SPSS Statistics 31.0 #4317 G 1t M. ESEMIFETRE (RFE. kE. A4S

bRy PREATNVES) 4 Shapiro-Wilk IEZSTERLR:, & IESMEHE X £8 2R, ZAMNEER
AT 200 (FRE) , ERAGHAE X EE— 0 R M LSD ikt T A iy Lb ;. AR & IR
AT EREE R BERE, IR EEEBCRA] Kruskal-Wallis H #3456 . THE0B R COAZ %, =4, A4, e
B AEEHOD DAIRE (n) MIEHANE S (%) £, HREIILEBCSRHRTRR (2858 4
WHIEL <5, R Fisher #miki 6. X T ARF& IES A BEFHK TR, 48] EEECR F HEZ % Kruskal-
Wallis H £ 3% . fir A3 Ge i w56 250 J XU A 36, A 56 /K VS N 0=0.05, LA P<0.05 IR 2 7 B 4t it
SO

2 45

21 Wi 12-5 EALRBEREDEREE

WA S8 WA A R SEBr R Bl b E, BT crylAb/ery2Aj & A& R B0 5 8 8 A
281.9~328.9 g, X G10evo-EPSPS %5 [ 116 K B 18 & % i 845.6~1268.5 g (VWK 5) o ZiTH 4
RARFI LRI IS BOR R TR, S A & B T BRSO\ 1 B AR B 1 /KSF B RR . BT S5 4kl
S H ST, T-20 CH&MENRE, IS 3 MHEHE, AR IR E . B RS
RO HRERRER I B [F] — LR, KRS TT 5 SR A A I K R AR BN E IR A bR

5 AR H RHEN B KA &
Table 5 Daily feed intake and average body weight of cynomolgus monkeys

- FO Fl1
=) A%
AN e T G T e
Mean Range Mean Range
RN ]
Daily feed intake g/d 270 222~324 191 151~248
AR5
N k 2 2.2~10. . 1.8~8.
Body weight g 3 0.5 3.6 8-8.8
o g =
HRUEHEA B v 70 ] 6

Weighted feed intake
22 HEMENNSHIT
221 FORA&EMEES FLABEER
B 2025 4F 9 H, FOMRSEIMEMAFHEN (HMZAMRIR. W Bo wE 1 Fis. FLAF R H
AR HAERRT B AAE S E 2 iR, FOARSZIE GM A M A itk (32 %) B =T CK 4l (26
) Al Non-GM #H (29 k) . HAMER S FR. HAEKK FL REAFRR T LAE 2, 348
BRAE FLARRSARAEIE R LN ER TR ¥R L (¢=3.141, df=2,, P=0.237)
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222 F1R&EEMEES P2 AFEER

F1 ARSI M A5 Ak 2 4 3 IR LA b 4] PR R R AT BB . B 2025 4E 9 A, FLARSRIGEM A B 1
B CHZERIRRS WO WE 1R, P2 AP AR S, AR T B RAAS i 2 s . 45
HREIR, CK4. Non-GM 45 GM 4 3 H AfE F2 R A EAET- B EE S L E R LS E X
(P=1.000) .

40
FO P17
FO pregnancy
FO i
5 30 29 %2 FO miscarriage
X3 - FLH%
= S
= = F1 pregnancy
#r %
wa 2 FL i
# T; F1 miscarriage
o
s
10
7
0 3 33 1 2
CK#4. Non-GMZH GM4]
CK group Non-GM group GM group

Bl 1 F0 AU K FL ARSI A B 1% L 4E it &

Figure 1 Reproductive performance statistics of FO and F1 generation experimental monkeys

40
F1 A5
F1 Number of births
<
£ 30 FL 1R AET 3
c 31 F1 Number of
(]
g : postnatal deaths
B2 FL A
e 2 2 F1 Number of
— __ survivors
ZE W |
&S 20 F2 A4
% 5 19 F2 Number of births
"
Ho
=S 10 14 F2 ik AR
P 12 12 F2 Number of
= postnatal deaths
o F2 i 4
6 5 F2 Number of
0 3 0 3 3 2 1 1 4 survivors
CK#H Non-GMZH GM#H
CK group Non-GM group GM group

B 2 F1 AR K F2 ARSERR AL 0T R AF s s L g it B
Figure 2 Birth, death, and survival statistics of offspring in F1 and F2 generation experimental monkeys

23 FEMFBEINREEER

AW TR FL AL 53 HAFME (CK 4420 . Non-GM 4 14 . GM 4019 2D , LA F2 /8 8 H AT MR
(CKH3H. Non-GM A 1 K. GM A 4 R) #4177 2ENH HAEBEIIURE. SRER, Fradi)
AR EKE K. W VOB AT 28 a5 S50 RRE T I R IE R, KRB R
B gk, F1 REEEHEYTH, GM 45 Non-GM 4 K CK AR % %7+
(P>0.05) . F2 RR&EMEIFAR NG ¥ZER (P>0.05) , WK 3. FlRgEEREY, KUEENH 12-5
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Figure 3 Chart of body weight and head circumference of newborn monkeys

24 (FHRITHZEREZINEETFNER

AHF TS FLAR 53 HAFME (CK 2120 A\ Non-GM 41 14 . GM 4119 2. ) , LAR& F24R 8 HAT
e (CKA3H. Non-GM A 1 . GM H 4 ) AT AT NIIRER R G B, /£ GM A
Non-GM 41 & CK AL 18] 1) F1 & F2 ARLL . e frfe 1 (RSP0 2 (el i . JE =) KR e
WERMN GRFFE R MRS 2O ERET)) DAESIE (BEiEsiThge. TeAT i tE. Al
K5V BIRILR G, T EMN KB BRIbRtE. Stk iR, FLAR BB A4+,
GM 41, Non-GM A5 CK 41 3 4[a 5 HAT AR LR 257 (P>0.05) o F2 AR ZLIA] [ AR
KRGt zER (P>0.05) , Fra4NM F1 5 F2 ARBEE R (P>0.05) , WK 4. HEMZE
THREVEO 48 b5 O BB B HORE BE ) R W 35 72 5, AR WK IR REXUT 12-5 K0 (B Ak AR 247
KA R

30

n
S

TN REVT 5
Neurological function score
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15)
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B B B &g
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Figure 4 Statistical chart of total scores for neurofunctional assessment
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25 HEBEEEREUER

AWFFERT CK 4. Non-GM LA J GM £ 3 2H S50 A% (14 1090 o5 R0 I 75 A A B AT KT U o L0 o5 0
R R ER, CK 4. Non-GM 45 GM HAEBBEM &R ¥ rH LRI FRENER
(P>0.05) . E40M &% H4r 251t % (40 NeuCount. LymCount) 7E 3 ZH I BB AT, $mnt iR
REA—F; a41Z4 (RBC. HGB. HCT) #HZR/NT 5%, J@IEHAB MR /MR H5L
(PLT) EP3 i /MAEF (MPV) BTE GM ABS A THm, HARE KR 2R . B R K 1 e i
5 DR T K R0 LV 2R G LA AR 2 i S U3 o 2% AL A W 45 2R L3 6.

6 FLAB) ) L5 A 25 R

Table 6 Hematological test results of F1 generation animals

ik & g CK A (n=15) Non-GM 41 (»=10) GM 4 (n=13)
Hematological indicators CK group (n=15) Non-GM group (n=10) GM group (n=13)
Whbc 8.954+3.355 9.615+2.476 9.233£2.614
Rbe 6.155+0.425 6.062+0.686 6.102+0.551
Hgb 149.400+11.507 146.000+10.143 145.769+9.985
Het 48.360+3.172 47.350+3.119 47.408+3.335
Plt 417.067£97.789 402.500+65.029 365.308+64.396
NeuCount 3.204+1.845 4.066+1.494 3.831+2.193
NeuPercent 38.753+20.950 41.500+10.014 41.146+15.674
LymCount 5.167+3.313 4.916+1.471 4.890+1.713
LymPercent 54.687+19.112 51.380+9.759 53.200+14.139
MonCount 0.479+0.252 0.549+0.290 0.420+0.240
EosCount 0.101+0.107 0.081+0.079 0.090+0.085
BasCount 0.003+0.005 0.003+0.005 0.002+0.004
Mpv 12.660+1.312 12.970+1.681 13.631+1.458
Pdw 15.593+0.237 15.590+0.325 15.623+0.423
Pct 0.549+0.100 0.535+0.065 0.489+0.104
RetCount 0.087+0.043 0.088+0.021 0.086+0.020
RetPercent 1.425+0.721 1.490+0.456 1.426+0.393
Nlr 0.987+0.907 0.864+0.369 0.901+0.541
Plr 115.874+73.121 88.390+27.495 86.728+42.645
Mcv 78.660+3.568 78.470+4.146 77.862+3.120
Mch 24.253+1.052 24.200+1.317 23.954+0.954
Mche 308.533+7.396 308.200+4.917 307.692+6.170
RdwCV 13.880+0.531 13.510+0.601 14.631+2.911
RdwSD 40.113+2.064 38.920+1.876 41.662+6.683

MiFAEN T RE, 3 A4 R Z BN R 2GR E EZR (P>0.05) . fEIIRETE
bR A 2 BN FI 4 1A 22 5. Non-GM 4H GGT /K°F (96.92438.40 U/L) BT CK 4 (57.78421.09
U/L, P=0.0171) 1 GM 41 (61.12424.11 U/L, P=0.0285) , ifii GM 15 CK 2 [alk W4ttt % 7
(P>0.05) ; [&iZfatnsh, HALMFThEEFE s (ALT. AST) . B IfEiEts (CREA. UREA) KIfE%
# (CHOL. TRIG) EABRMAN TS, T IEwAEEUEN; O (CK. LDH) X Hf#
Ji AR AR bR N R IUAS B - 1%45 BIEn, BEAR Non-GM 4 GGT ML s Tt &, (HIFRAE
BE A BT ShREFR AR OB [ 2028, tHoR7E GM A E S ML, HILA L H 20 5 5 K BRI
RN CRERY, B 5D FORK N AR 8 B L5 A2 ARRAE 72 A R MR . &% 2 IV AR AL i
MR WK 7,
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Table 7 Serum biochemical test results of F1 generation animals

ML A AL F AR
Hematological indicators CK #(n=14) Non-GM #(n=9) GM #H(n=13)
ALT (U/L) 26.86+9.36 32.67£11.52 22.92+12.71
ALB (g/L) 39.92+8.02 43.10+6.76 40.59+7.14
ALP (U/L) 453.29+288.21 595.67+309.04 435.62+323.64
GGT (U/L) 57.78+21.09 96.92+38.40 61.12424.11
GLU (mmol/L) 4.02+1.42 4.01£1.62 4.194£2.95
CREA (pmol/L) 62.71+13.44 72.78+15.32 67.62+16.65
CHOI (mmol/L) 3.35+0.97 2.89+0.67 3.05+0.76
HDL-C (mmol/L) 1.69+0.53 1.59+0.42 1.55+0.45
LDL-C (mmol/L) 1.90+0.79 1.63+£0.54 1.90+0.58
CK (U/L) 296.64+161.81 416.22+398.08 508.77+129.809
LDH (U/L) 744.07+282.26 891.33+£301.36 765.31+229.08
K (mmol/L) 5.85+0.99 5.70+0.47 5.50+1.35
Na (mmol/L) 142.43+18.89 147.56+5.50 134.38+19.26
CL (mmol/L) 95.50+13.94 100.2243.73 89.85+13.31
UREA (mmol/L) 5.99+1.48 7.41+1.45 7.06+2.71
TP (g/L) 66.59+9.80 71.49+6.29 66.08+12.38
AST (U/L) 45.86+13.73 58.44+15.72 46.31+16.22
TRIG (mmol/L) 0.93+0.53 0.69+0.28 0.71+0.27
BILT (umol/L) 2.41+1.61 1.94+0.66 2.49+1.25

3 718

AHFFR A NHPs S BREEA, KAV T AL 12-5 FRX ZAREMS T RE MK E 1M
M, WEFEEE SRR, KM ZEER TR @A FO A1 FL AR TERE. FL & F2 ARIUAFTE
EOEHAEBRANNIES . MEIT ARG KL ARG IS B A AR . X TR A5 ANEE
FREE R AU ML AN AR Tl R B R v BE AL NHPs Zh 2 T B, iz i e P oK 24 vk iR
HET NHPs 304 i) SZ 56 0E 3

55 A2 SR T WS B 2R S P A R AR AR L, AR TSR ) A R A TN SIS A R X
Krom EA EEMSE . NHPs shfEEEAE . MIRAE . RREARGMMAEIT NS TS NKEE S
FERIME, gt i RN AR T2 AEG EmsEMmEtl, »Rm, REkE
TR AR 25 B N T iz, (HEREREDKI. Z2REAZEWTN P RINEE AR, K
U, ARG T R AR (B T RS 2R (B F2 ) K atEiT
M 1 BB S IR B A BB R . R R AR AR S R B X — I R 2R N a3 A TR T R 3 A o o R 1 4
B, NHPs i 50 3088 55 G 201N 2 Aot 5 J DR B o 78 70 i B RIS 1 6 DT o ASHIE 9 38 i i 55 FO
REB\E T REWREN SR IAMEL, WEW T X 12-5 KA LS REHL R et S 2 e,
FLEEL ELE LY 90 d B FRAR MG UG 2R sl WS it B B AR 71, WONFE IR S K e IR IR AL T
R ] SEFA AT R EE T A

EEAA S, REMEF] Non-GM 4H GGT KFEEE T CK A5 GM 4, {Hix—428 4 if
KAEREHAD AT DhAEfe b (W ALT. AST) si'BThae. MARRISE M H A, H GM 415 CK 41
GGT KF¥EZER. ¥ TZRH I EIHILT Non-GM 4H, TiARAE GM HhEIM, F HFEER =
oz N A B — F8 A A SR U B AE A B OKRE AR 50 AR B A R AR, DRI 5 SR B AT R S B T S Sh A A A 2=
SOCRFER LB B, AR SN ERBAGFERRLR. WA, ¥ F GGT Fm{ HBlAE
Non-GM 4, FHEHEKFERA G EFAERFER R, Bk GGT i il REZ B A5 (in 3%
MEILERGE. AFEEM) « EEAESMF A SRR SR R mBL, A7+ Non-GM 5 GM
Tk BEONFYRCEA, (HAENE A bE E AE, AR SAE RS TRAEM/NESR, S nFr
b I S i B A P A KT, Rt %4 GGT Jhm i R FEBE H AR AT ThHeF5 (ALT.
AST) BUR B2 CR I A AR 4, HAEF ISR AR REI, F A SCREZ AR5 5 35 R PR A7 78 [
BIRAR, AR ML R R B R B TR 2R S AR e sh B, LA MR S i AR AL B, AT
DL AN 1% 55 5 IR R oK R it & B8 i S b AR BRRE S 77 4 RS EA R sEm, WA BE 2 2 ik — 25
EIAIE 7 HAE R A B v (1) 13 F 2 4k .



EH=E KRMEMEERN IO e ERe AE S TR IR E K22 Fo 13

At griE i v 8 4 ) 2 A B KA IR SE 6 N B cry1Ab/ery2Aj Al G10evo-EPSPS K] XX
§112-5 TR G H 224 7R B A A R KB SE RS, A RAMENIA KR DS
S5 R PR VR S IO B ) AN AR HIRE, EE BN, TMNEEIT NSRRI AT, NixKEY
B A B 2 Rt TS R, 3R E R R D R 2 e MRV A LA R R SR A T G B
AR SCIEFI YRR . 5% Ge 0 me 5 S8 FUAR LG, AR 78 1) 45 SR 8 1 B 00 1) 3y A A 280 R B K (1) A %%
JHY, FOEYREEE s R, A B TAERL 2 AL i 5 S A A AR SRR, AR T B 3R e
DRI AR B Ao} 237 7 Ml A R A e
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